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,HE TRANSATLANTIC RECORD has again been 
broken by the Hamburg-American Line steamer ‘‘Deutsch- 
land,’’ on her eastward trip from New York to Plymouth, 
Evcland. The time from Sandy Hook to Lizard Head was 
5 days, 6 hours’'and 5 minutes; which was an average 
speed of 23.36 knots per hour. The daily runs were 507, 
div, 549, 545 and 306 knots. The North-German Lloyd 
Line steamer, ‘‘Kaiser Wilhelm der Grosse,’’ which sailed 
the same day as the ‘‘Deutschland,’’ made the trip between 
Sandy Hook and Lizard Head in 5 days, 11 hours and 32 
minutes, 


THE MONITOR “‘WYOMING” was launched at the 
yards of the Union Iron Works, San Francisco, Cal., on 
Sept. 8. Her dimensions are: Length on load-water line, 
225 ft.; extreme breadth, 50 ft.; mean draft, 12 ft. 5 ins.; 
displacement, about 2,700 tons. The hull is protected by a 
side armor belt ranging from 11 to 5 ins. in thickness. The 
turret is of the balanced type, its armor being Y ins. thick. 
A conning-tower with 7%-in. armor and a single mili- 
tary mast will also appear above the deck. The vessel is 
to make 12 knots an hour. Her main battery will consist 
of two 12-in. breechloading rifles and four 4-in. rapid-fire 
rifles. In the secondary battery will be three 6-pdr. rapid- 
fire guns and four 1-pdr. automatic rifles. 


THE DESTRUCTIVE POWER OF THE GUNS of a mod- 
ern battleship was demonstrated recently in an experi- 
ment made by the British Admiralty. The old battleship 
‘Belleisle’’ was fired upon for nine minutes by the battle- 
ship ‘‘Majestic’’ at a range of 1,300 to 1,700 yards and 
while steaming at a speed of 6 knots per hr. The ‘‘Belle- 
isle’ is of 5,000 tons displacement and has iron armor 
disposed as follows: belt, 12 to 6 ins.; battery, 10 to 8 
ius.; redoubt below battery, 9 to 8 ins.; conning tower, 12 
ins. The ‘‘Majestic’ carries 12-in., 6-in. and 3-in. guns, 
all of which were fired, the 12-in. guns using both common 
shell and armor-plercing shot. About 38 to 40% of the 
shots fired were effective and some of the hits were very 
destructive, the target being promptly sunk. The London 
‘Engineer’ sums up the conclusions to be drawn from 
the experiment as follows: 

Save in absolutely still water, a complete water-line 
belt has no value whatever. 


it is easier to hit a ship end on than when she presents 
her broadside. 

The battle of the future will be won by whoever gets 
in the first hit, or first one minute’s hitting. 

The theorists have been shown to be correct in nearly 
all their theories. 

Danger of fire from wood work is quite a minor affair 
and if the main hose lines are protected and the ship well 
—a beforehand, no serious ger is to be apprehended 
rom fire. 

The 12-in. gun is the gun of the future. 


THE GREAT KRUPP FIRM ranks among the largest 
producers of iron and steel in the world, being exceeded 
only by the large American companies. A recent report 
of the Essen Chamber of Commerce gives a list of the in- 
dustries operated by the Krupp firm, and it is quoted 
‘rom as follows by U. S. Consul Guenther, of Frankfort, 
recent report: 

‘he cast-steel works of Frederick Krupp comprise the 
{clowing: Cast-steel works, at Essen; Krupp steel- works, 
formerly F, Asthéwer & Co., at Annen, in Westphalia; 
‘Se Gruson works, at Buckau, near Magdeburg; four blast 

haces at Duisburg, Neuwied, Engers, and Rheinhausen 
's latter consists of three furnaces with a capacity for 

5 of 230 tons per 24 hours); a foundry at Sayn; four 
mines (Hanover, Saelzer, Neuack, and Hannibal), 
: interest im other coal mines; more than 500 iron 
eS near Bilbao, in northern Spain; firing range at 
‘pen, with a length of 10% miles and a possibility of 


Kp 


extension for 15 miles; three ocean steamers, several stone 
quarries, clay and sand pits, etc. In addition, the firm 
of Frederick Krupp operates the Ship & Machine Stock 
Co. Germania, at rlin and Kiel, under contract. 

The steel works in 1899 operated about 1,700 furnaces, 
forge fires, etc., about 4,000 machine tools, 132 steam 
hammers, more than 30 hydraulic presses (among them 
2 of 5,000 toms each, 1 of 2,000 tons, and 1 of 1,: tons 
pressure), 316 stationary steam boilers, 497 steam engines 
with an aggregate of 41,213 HP., 558 cranes of from 400 to 
150,000 tons lifting power. During the last year the iron 
mines yielded an aggregate of 1,877 tons of ore per day. The 
coal production from the mines belonging to the Krupp 
Company (excepting the Hannibal) amounted, on an aver- 
age, to about 3,738 tons for each working day. The con- 
sumption of water at the cast-steel works in 1890 was 
15,018,156 cu. meters, which equals about the consump- 
tion of the city of Frankfort with 229,279 inhabitants. 
The consumption of gas in the steel works at Essen was 
18,836,040 cu. meters in 1899. 

On April 1, 1900, the total number of persons employed 
in the different works was 46,67, viz., 27,462 at Essen, 
3,475 at the Gruson works at Buckau, 3,450 at the Ger- 
mania works at Berlin and Kiel, 6,164 in the coal mines, 
and 6,128 at the blast furnaces and on the testing grounds 
at Meppen, etc. 


THE DEMAND FOR ENGINEERS at the present time 
is well illustrated by the number of advertisements printed 
under ‘Situations Open’’ in this issue. Especially notable 
is the demand for competent men to take positions as pro- 
fessors and instructors in engineering schools. A half- 
dozen applications for men to fill such places have come 
to us recently, and two such openings, both in New York 
city, are advertised this week. 


A COMPETITIVE EXAMINATION for the position of 
Inspector of Steel on the Rapid Transit Ry. of New York 
city will be held by the Municipal Civil Service Commis- 
sion, Sept. 17.. The subjects of the examination will be 
technical knowledge, experience, arithmetic and hand- 
writing. The candidates need not be residents of the 
State of New York. They may be called upon to reside in 
towns where the factories are located. Further informa- 
tion may be obtained from Mr. F. C. Ireland, Chief &x- 
aminer, and application blanks can be had from Mr. Lee 
Phillips, Secretary of the Commission, New York city. 

THE MOST SERIOUS RAILWAY ACCIDENT of the 
week occurred at Forge Run, Pa., on the Pennsylvania 
Branch of the New York Central R. R. A freight train 
ran into a herd of cattle. The locomotive was derailed 
and overturned and the engineman, the fireman and a 
brakeman were killed. ~ 


A STORM OF EXTREME SEVERITY swept the coast 
of Texas and uearly totally destroyed the city of Galves- 
ton on Sept. 8. A conservative estimate places the loss 
of life at 3,000, and 5,000 families are shelterless and des- 
titute. Not a building in the city escaped damage and 
nearly half of them were obliterated. There is immediate 
need for supplies of all kinds. 

THE VERDICT OF THE CORONER’S JURY on the col- 

lision of Sept. 2 at Hatfield, Pa., was as follows: 


We strongly recommend that the Philadelphia & Read- 
ing Ry. Co. strictly observe the five-minute rule in the 
running of all trains not guarded by some sort of block 
system. We recommend the continuation by the Philadel- 
phia & Reading Ry. Co. of the Hall signal system to Beth- 
lehem. We condemn John Davis, the engineer of the ex- 
cursion train No. 249, for running past the red flag at the 
crossing at Souderton, for running his train ahead of time 
and running his train recklessly. We condemn Conductor 
Thomas Shelby, of the excursion train, for permitting En- 
gineer John Davis to run recklessly and ahead of time, and 
for not ordering Davis to reduce speed. We believe that 
Operator D. B. Beidler, at Souderton Station, neglected 
his duty in his failure to raise the red board after the 
milk train had passed. We are of the opinion that the 
train despatcher, W. S. Groves, did not perform his duty, 
failing to keep in continuous touch with the milk train and 
the first section of the excursion train. 


THE BRITISH SAFETY APPLIANCE LAW for the pre- 
vention of accidents on railways, received the assent of the 
Queen and became effective July 30. By it the Board of 
Trade is invested with extensive power, and is charged 
with the carrying out o) the law. The Board may require 
the use of such appliances as it may consider best cal- 
culated to reduce the danger to persons employed. Pen- 
alties are prescribed for non-compliance with the rules. 

TWO FIREMAN MAY BE REQUIRED on the heaviest 
locomotives in future. A conference of officers of the 
engineers’ and firemen’s brotherhoods is to be held at 
Topeka in early October, and it is said the plan of de- 
manding two firemen on locomotives weighing more than 
a specified amount will be discussed. The practice of 
double-heading on freight trains, concerning which there 
has been some discussion in Kansas, is also to come up 
for consideration. 


AN ELECTRIC ROAD, 44 miles long, is to be built from 
Grand Rapids to Muskegon, Mich., by way of Grand 
Haven. The track will be laid on a private right of way 
parallel to the country highways and the cars will be pro- 
vided with 200-HP. equipments. The total estimated cost 
is $1,500,000. 


STORAGE BATTERY CARS are being operated by the 
Metropolitan Street Ry. Co., of New York city, upon its 
34th St. cross-town line. There are some quite severe 


grades upon this line, but the four cars already put on 
are working satisfactory and more cars will be added as 
soon as possible. The cars are equipped with motors and 
controllers furnished by the General Electric Co. The 
batteries are placed under the seats. A complete charging 
station has been fitted up at 42d St. 

A METER FOR MEASURING TRACTIVE FORCE on 
electric or other cars was described by Herr Gisbert Kapp 
at a recent meeting of the Verband Deutscher Electrotech- 
niker. His paper is translated in the London ‘‘Electri- 
cian’’ of Aug. 17, from which we abstract the following: 

A tube is mounted in the car parallel to the rails, with 
the ends turned up to form vertical branches. Let us 
imagine the line to be horizontal and the tube filled with 
water up to a certain point in the vertical branches, 
which we will consider the zero point. In order to be 
able to observe the water level the vertical branches are 
glass tubes. If the tube is inclined to the horizontal the 
water level changes proportionately to the tangent of the 
angle of inclination, and an experimental scale can be 
marked on the branches with points corresponding to 
gradients of 1 in 1,000, 2 in 1,000 up or down, the position 
of these points being ascertained by trial. The distance 
of these points apart depends on the width of the branches 
and the length of the horizontal tube. If the car is at 
rest on an incline, the apparatus being, as already re- 
marked, mounted parallel to the rails, the water level 
indicates with sufficient accuracy the horizontal gravity 
component per ton of rolling weight. That proportion of 
the tractive force which serves to overcome the gravity 
component can, therefore, be directiy read off on the 
graduated glass tube when the car is proceeding up a 
steady incline. Let us now consider the car as moving 
with variable speed on a level track. The acceleration 
pressure acting on the horizontal column of liquid causes 
a displacement of the surface of the water. That portion 
of the tractive force which goes to accelerate the car, may, 
therefore, be read off on the empirically graduated scale, 
the level of the water in this case indicating both for the 
incline and the acceleration the necessary tractive force per 
ton of rolling weight. The apparatus indicates directly 
only that portion of the tractive force which is necessary 
for mounting the incline or producing the acceleration, 
not the remainder which is required for overcoming the 
friction resistance. To estimate this, the procedure is as 
follows: The car is set in motion on a length of track as 
nearly level as possible, and allowed to come to rest. 
The water level is read off, and indicates the retardation 
due to rails, gear, friction, etc. To eliminate the effect 
of any deviation from the horizontal, the test should be 
made running in each direction. The mean of the read- 
ings is the so-called traction coefficient expressed in kilo- 
grammes per ton of rolling weight. When this coefficient 
has been determined it Is only necessary to displace the 
scale by a certain fixed amount to enable the total tractive 
force to be read off. 

THE ARCTIC EXPEDITION headed by the Duke of 
Abruzzi of Italy, has been heard from at Tromsoe, Nor- 
way, where the ‘‘Stella Polare,’’ the ship in which the ex- 
pedition sailed, touched on her return trip. According to 
the press despatch, the Duke reports that his party 
reached a point in latitude 86° 33’ N., which is north of 
the point reached by Dr. Nansen. 
—— 

ASPHALT PAVEMENTS in Brooklyn are being ruined 
in many places, it is said, by leaking gas mains beneath 
them. The hydrocarbons used in enriching the gas are ex- 
cellent solvents of asphalt, and so soften it in spots that 
it breaks up and crumbles, all to the loss and injury of 
the companies which laid the pavements and agreed to 
maintain them for a term of years. The gas companies, 
when brought to task for the injury done by their mains, 
however, pass on the blame to the electric railway com- 
panies, whose wandering return currents cause corrosion 
of the gas mains and consequent leakage. All of which 
goes to show that the troubles resulting from the overhead 
single-trolley electric railway systems have greater rami- 
fications than is often realized. 


A 1,340-HP. PARSONS STEAM TURBINE was recently 
tested at Elberfeld, Germany, by Herr W. H. Lindlay and 
Professors M. Schréter and H. F. Weber. The turbine is 
direct coupled to a polyphase generator and runs at 
1,500 revolutions per minute. Using steam at 162 Ibs. 
pressure with 14.3° C. superheat, the following results 
were obtained: 
Dynamo output Lbs. steam 

K-W. per K-W. hr. 
1,190.1 (overload) .......... e 19.3 

745.3 (% load) 
498.7 ( 


Running with no load but with the fields of the dynamo 
excited the consumption of steam was 4.057 Ibs. per hr., 
with the fields not excited the steam consumed was 2,604 
Ibs. per hr. 20 Ibs. of steam per K-W. hr. is equiva- 
lent to about 15 lbs. per electrical HP. hr. The condenser 
air-pumpand dynamo exciter were driven from the shaft of 
the turbine. The speed regulation between no load and 
full load was 3.6%. 


A NEW COMMITTEE ON STREET HYGIENE was ap- 
pointed at the International Congress of Hygiene and De- 
mography, held at Paris, France, on Aug. 12. This com- 
mittee will make investigations and report at the next 
congress, to be held in Brussels in 1903 or 1904. It also 
intends publishing the results of its labors quarterly or 
semi-annually at Berlin. The officers are: Honorary 


Presifent, Mr. Andreas J. Meyer, City Engineer, Ham- 
burg; President, Mr. H. Alfred Roechling, Leicester, Eng- 


land, and General Secretary, Prof. Theo. Weyl, Berlin, 
Germany. 
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THE WACHUSETT DAM POR THE METROPOLITAN 
WATER SUPPLY, BOSTON, MASS. 
By Alfred D. Flinn, Assoc. M. Am. Soc. C. E.* 
(With four-page plate.) 

In February, 1896, the Metropolitan Water 
Board of Massachusetts began the construction 
of works for taking from the Nashua River an 
additional supply of water for the Boston Metro- 
pelitan District. The principal features of the 
Nashua River works are a large masonry dam 
and two earth dykes, a great reservoir in which 
the water of the river will be impounded by these 
barriers, and an aqueduct 12 miles long, connect- 
ing the new works with the existing systems sup- 
plying the district. 

Within two years from the time of beginning 
work, the Wachusett Aqueduct was completed 
from the river, at the site of the proposed dam, 
to the Sudbury Reservoir, the last addition to the 
Sudbury River system, the development of which 
had been begun by the city of Boston. The de- 
foresting of the reservoir area and stripping ot 
the soil and other material containing organic 
matter from the bottom of the proposed basin, 
the building of new highways to replace those to 
be submerged, and the construction of temporary 
and protective works at the site of the Wachusett 
Dam were also begun promptly and have been 
steadily prosecuted. All of these works and thr 
progress made ‘n their construction have been 
described at various times in this journal. 

The time has now arrived for the construction 
of the great masonry dam, proposals for which 
are invited in the advertising columns of this 
issue. Half a mile up-stream from the thickly 
settled part of Clinton, in a narrow rock gorge of 
the south branch of the Nashua River, is the site 
selected for the dam, and a map of the site is 
shown in Fig. 1. (Clinton is a town of 13,000 inhab- 
itants, situated about 45 miles by rail westerly 
from Boston.) At the selected location the rock 
gorge is only 90 to 135 ft. wide, at an elevation 40 
ft. above the lowest part of the rock surface, 
while at full reservoir level, elevation 395 above 
Boston City Base (approximately mean low tide), 
the distance across the valley from rock to rock 
is about 1,300 ft. The site has been very thor- 
ourthly explored by means of diamond and wash 
drills. The method used in making the wash drili 
borings was the common one of driving into the 
ground a pipe having an internal diameter of 
about 2% ins. and washing the material encoun- 
tered by the bottom of the pipe up to its top by 
means of a current of water discharged from 
the bottom of a smaller internal pipe, known as 
a wash pipe. The water flowing from the top of 
the pipe was discharged into a tub of sufficient 
size to allow the heavier materials to settle to 


| | 
-—- Probable Contact of Schist and Granite 
| 
100-1 


the bottom, and samples of these materials were 
preserved and labelled. 

In order to operate the diamond drills, a 2%-in. 
pipe was in each case driven into the earth down 
to the ledge rock or until stopped by a boulder, 
and cleaned out with a jet of water. The diamond 
drill was then lowered to the rock or boulder 


“through this pipe. The cores obtained by drilling 


were also preserved and labelled. Most of the 
borings in the bottom of the valley were made 
from rafts floating on the mill-pond, where the 
maximum depth of water was about 20 ft. 


*Principal Office Assistant Engineer,Metropolitan Water- 
Works, 3 Mt. Vernon St., Boston, Mass. 


The notes and samples obtained were inter- 
preted, after careful study, by Prof. W. O. Cros- 
by, geologist of the Massachusetts Institute of 
Technology, who prepared a set of sections of the 
valley, which were elaborated by the drafting de- 
partment of the Board and have been reproduced 
on eight lithograph sheets for the use of bidders. 
These drawings exhibit the character and proba- 


granite rising abruptly above it in an - 
ment 20 to 50 ft. high. This formation is 
shown in Fig. 2. The fulness and unusua! 
of accuracy of the information pertaining . 
rock and its overlying drift thus obtain: 
considered to have been worth the large 
of money expended upon the borings. 

The principal structures to be built und 


FIG. 1.—MAP OF SITE OF WACHUSETT DAM. 


ble arrangement of the various materials over- 
lying bed-rock, and the general character of the 
rock and the profiles of its surface. One of these 
sections taken across the valley 10 ft. in front 
of the water face of the dam is shown in Fig. 2. 

On the southwesterly side of the gorge the rock 
is a phyllite, mostly of a massive gray variety, 
which is dense and hard, but it contains also a 


Original surface of Rock Schist Granite 


contract now about to be made are the main dan 
an up-stream gate-chamber, two terminal str: 
tures and a waste-weir of granite rubble masonry 
with expesed faces of granite ashlar and dimen 
sion stone; a waste pool below the dam, partly of 
granite masonry and partly of concrete, and a 
gate-chamber at the toe of the dam, and wast: 
conduits to discharge into the pool. Fig. 3 is a 


Elevations are in feet above Boston City Base 


| Present surface where excavated or embanked qmmmtrgug, 
| 


(Section taken 10 ft. in front of water face of dam.) 


few masses of softer carbonaceous schist, some 
coaly and some graphitic. On this side of the 
valley, the superincumbent drift is 20 to 60 ft. 
deep, being modified in the bottom of the valley 
(saads and gravels in irregular layers) and be- 
comes, higher up on the hill, unmodified till or 
boalder clay. On the northwest side of the gorge 
the rock is a coarsely porphyritic granite, but 
lightly covered on the steeper slopes with sand 
and gravel, while on the bench in the hillside the 
drift attains a depth of 20 ft. or more. 

The junction between the two rocks is evidently 
igneous, and at this place the softer schist was 
eroded by the preglacial river, so as to leave the 


FIG. 2.—SECTION ACROSS VALLEY OF NASHUA RIVER AT SITE OF WACHUSETT DAM. 


perspective sketch of the proposed works as th’ 
will appear when completed. 


The Dam, Waste-Weir and Waste Channel. 


The main dam will be 850 ft. long between t 
terminal structures, at the deepest part of ¢ 
gorge will probably exceed 200 ft. in height abo. 
the excavated rock foundation, and in this p. ' 
will be about 175 ft. thick at the bottom. 7: 
top of the dam will be about 145 ft. above | 
lowest place in the original earth surface, and 
ft. above the proposed surface of the full res: 
voir. The extreme width across its top is to 
25 ft. 9 ins., and the least thickness under | 
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ping, 22 ft. G ins., at an elevation 9 ft. below 

e top. Fig. 4 on the inset sheet shows the form 

od principal dimensions of the cross-section. 

nile Fig. 5 gives a cross-section at the deepest 
irt of the valley and makes clear the magnitude 
the structure. Those who are familiar with the 

-yss-sections of modern masonry dams _ will 

cognize that the Wachusett Dam, although of 

1e same general form, is much thicker than most 

(the existing dams. Immediately below the dam 

to is situated the large and rapidly growing 

own of Clinton, and the extensive Lancaster 

\lilis, in which a very large number of operatives 
s employed, and still further down the valley 
here are important communities which would be 

idangered if the dam should break. In view of 
hese conditions the engineers believed that they 
vere warranted in increasing the thickness of 
the dam so as to furnish a much larger factor of 
safety than is usually adopted. 

Excepting the exposed faces, the dam is to be 
yuilt of rubble masonry of large granite stones, 
the sizes of the stones to be regulated by the 
ability of the quarry to furnish blocks of proper 
shapes and beds to insure thoroughly water-tight 
masonry. After excavating to satisfactorily sound 
rock, the foundation will be carefully cleaned, all 
small erevices thoroughly grouted, and the whole 
surface given a wash of neat Portland cement. 


From the bastion, the waste-weir will extend up- 
stream 350 ft. at an angle of 46° 46’ with the line 
of the dam, and then turn and continue nearly 
parallel with the dam for 100 ft. to the ledge at 
the side of the valley above the bench, on which 
the weir is to be situated. The total length of th: 
top of the dam, including core-wall and waste- 
weir, from rock to rock, will be nearly 1,500 ft. 

The bastion (Fig. 9) is to be 50 ft. outside di- 
ameter, and within its upper part a chamber is 
to be formed in which for the 
waste-weir and other materials may be stored; a 
flignt of steps will be built in its down- 
stream and afford free access at all times 
from the ground to the top of the dam. The abut- 
ment (Fig. 10) will be flanked by retaining walls 
and backed by a large earth embankment which 
will prolong the dam _ practically to Boylston 
St., the adjacent highway, whose surface at 
this place is but 2 or 8 ft. above the top of the 
dam. A terraced path with frequent short flights 
of stone steps will lead from each terminal to 
the roadway across the bottom of the valley, in 
front of the dam, and is shown in Fig. 1. 

For 100 ft. from the bastion, the crest of-the 
waste-weir will be 3 ft. below F. R. L. (full 
reservoir level), to make possible the lowering of 
the water in the reservoir in anticipation of a 
freshet or for other reasons. The remaining 351) 


the flashboards 


stone 
wall 


then the water would be § ft. below the top of the 
lowest dam or dike of the reservoir; but so great 
will be the equalizing effect of the reservoir that 
it would require two days’ continuous run-off ai 


the rate named to reach this elevation, given a 
full reservoir to begin with. The upper half otf 


the waste-channel is intended to have a capacity 
of six water-shed inches, while the lower half 
been proportioned for only a 3-in, flow, 
an overflow of the upper part, although 
not affecting the dam, might do serious damage 
to the grounds, but a flooding of the lower part 
would not have important consequences. Further 
more, a S-in. run-off is the maximum 
known flood, and even this is hardly expected 
ever to pass the weir after the completion of the 
reservoir. 


has 
because 


about 


The Gate-Chambers. 

Two gate-chambers near the middle of the main 
dam, one on the up-stream and one on the down 
stream side, will contain apparatus for regulating 
the flow of water in four 4S-in. pipes embedded 
in the masonry through the dam, with centers 
109 ft. below F. R. L. The pipes will be 11 ft. 
apart on centers in the upper gate-chamber, and 
15 ft. apart in the lower. The upper gate-cham- 
ber (Fig. 14) will have no superstructure above 
the top of the dam. Its wells will be fermed 
partly within the body of the dam and partly in 


FIG. 3.—SKETCH OF THE WACHUSETT DAM AS IT WILL APPEAR WHEN COMPLETED. 


Upon the foundation thus prepared, the first lay- 
ers of masonry will be laid in 1 to 2 Portland 
cement mortar, and built solidly against the sides 
of the rock excavation. Portland cement mortar 
will also be used near springs and for masonry, 
if any, which may be laid in freezing weather. 
Otherwise natural cement mortar will generally 
be used for the rubble masonry, excepting for that 
portion in the bottom of the dam below a plane 
passing through elevation 260 in the down-stream 
face and inclining downward one foot in each two 
feet toward the back of the dam, which will be 
laid in Portland cement mortar. The faces will 
be of rock-faced granite ashlar in range courses, 
well bonded to the rubble by frequent headers. 
Further description of the masonry will be found 
below in the quotations from the specifications, 
and the figures on the inset sheet are also illus- 
trative of the construction desired. 

The main dam will cross the deeper part. of the 
valley and terminate in a circular bastion at its 
northwest end, at the edge of the bench in the 
hill, and a semicircular abutment at its southeast 
end. The core wall, an extension of one of the 
horns of the abutment, will prolong the dam on 
the southeast slope for about 100 ft., but will be 
wholly buried from view by an embankment. 


ft. of the crest will be at F. R. L. At the bastion 
the maximum height above present rock will be 
about 40 ft.; but at the shore end the weir will 
have but little height. Heavy castings for flash- 
board grooves will be bolted to the top of the wei 
at intervals of 10 ft. and provision made for flash- 
boards to an elevation 3 ft. above F. R, L., not 
for the purpose of impounding water to this higher 
level, but to prevent loss by waves over the weir. 
These are shown in Fig. 11. 

For the waste-channél (Fig. 12) a favorable 
natural location exists. The channel will extend 
from the waste-weir to a point in the river chan- 
nel about S00 ft. down-stream from the dam. In 
front of the waste-weir, only earth excavation 
will be necessary for the channel. From the bas- 
tion for 480 ft. a training wall will be built, but 
only about 200 ft. of it will have a height greater 
than 4 ft. Beginning 60 ft. from the bastion, a 
channel will be blasted in the rock, decreasing in 
width from 100 ft. to 35 ft., and increasing grad- 
ually to a depth of about 20 ft., which it is to have 
for a distance of S50 ft. 

It is expected that it will be possible to dis- 
charge a run-off of eight water-shed inches in 
24 hours, equal to 25,600 second-feet, over the 
waste-weir with a head of about 7 ft., and even 


a »rojection from the back of the dam. There are 
tc be two vertical wells for each 48-in. pipe, ex- 
tending from the bottom of the pipe to an op- 
erating floor 2% ft. above F. R. L. The down- 
stream well of each pair will be 7 ft. diameter, 
and from its bottom the 48-in. main will start. 
The other well will be divided by a floor about 
65 ft. below F. R. L., into two parts, the lower 
being 6 ft. diameter and containing a 4S-in. valve 
for controlling the flow through a short 48.-in. 
pipe extending from the back of the dam to the 
7-ft. well. These short pipes and their valves 
will be used during construction until water can 
be taken through the upper parts of these wells 
perpetuaily, and then these short pipes will be 
sealed. Above the floor just mentioned, these 
outer wells will connect with the reservoir by 
slots, 30 ins. wide, in the back of the dam, 
divided into ports 8 ft. high by lintel stones 2 ft. 
square in cross-section. Admission of water 
through these ports will be controlled by stop- 
plank gates and open frames placed in grooves 
in the slots, back of the lintel stones. In a second 
and a third pair of grooves, screens will be placed. 
Two openings, one about 65 ft. and the other 
about 33 ft. below F. R. L., and controlled by 
sluice-gates 2% ft. wide by 6 ft. high, will afford 
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passage for the water to the 7-ft. wells and so to 
the 48-in. mains. 

This narrower width of openings than has been 
frequently employed in similar places will make 
possible the use of shorter, and, therefore, thinner 
and lighter stop-planks; consequently, also, the 
total pressure on a stop-plank at any given depth 
will be correspondingly less—all of which will 
tend to facilitate the handling of the stop-planks. 
Likewise the narrower sluice-gates will be more 
easily moved. The passages for the water leading 
to and away from the openings will be liberal 
and the losses of head in the openings themselves 
will be trivial. By an inspection of Fig. 14 it can 
be seen that the arrangement is such that ordi- 
narily the lower gate of each pair of sluice-gates 
can be operated under balanced pressures, and the 
head against the upper gate will not exceed 33 ft. 
Only on rare occasions, probably, will it be neces- 
sary to operate the lower gate with the 7-ft. well 
empty, and, even in the worst case, the head upon 


HORIZONTAL SECTIONS. 


fitted with stop planks, to provide an outlet for 
the water in case it should reach an excessive 
height in either the second or third well. Across 
the fourth well, two 60-in. semi-cylindrical iron 
troughs will be placed with their lips a little 
above the level of the water in the waste-pool. 
From the down-stream end of each trough a 60-in. 
cast-iron pipe will extend to the waste-conduits. 
There will be no valves on these pipes, and hence 
they will always give free vent to surplus water. 
Fig. 14 is a cross-section through the dam and 
both gate-chambers showing the arrangement of 
wells and pipes just described. 

When the reservoir isfull or nearly so, the water, 
in passing from behind the dam to the aqueduct, 
will fall about 100 ft. The capacity of the aque- 
duct is 300 million gallons per day. Supposing the 
rate of flow to be two-thirds this capacity, or 
about 300 cu. ft. per second, the theoretical horse- 
power would be about 3,400. It is proposed to de- 
velop a part of this power and utilize it for gen- 
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the gate will not exceed 65 ft., although the inverts 
of the 48-in. pipes will be 111 ft. below F. R. L. 

The lower gate-chamber (Figs. 14 and 17) ‘is 
to be the head-house for the Wachusett Aqueduct, 
and the foundation for a turbine house. Neither 
the power plant nor the superstructure of the 
house have as yet been designed finally. The sub- 
structure, which is to be built under the present 
contract, will be divided into four wells extending 
nearly the full length of the house and paralle) 
to the dam. The well next the dam will be a dry 
well, and in it two 24-in. branches are to be taken 
from each 48-in. main. Each branch will have a 
24-in. valve next the main, and will be deflected 
by a '4-bend, or by a T combining two adjoining 
branches, and continued, with increasing diameter, 
so as to pass through the wall into the second 
well, where all will be connected to a 48-in. per- 
forated steel pipe. By this means it will be pos- 
sible to discharge water directly into this well 
without inconvenient commotion, despite the high 
head on the pipes. Into this well and the third 
the draft tubes of the turbines will discharge, 
and these two wells will have direct communica- 
tion with the head of the aqueduct. The last well 
is to be an overflow and valve well. Here a 48-in. 
gate-valve is to be placed in each main. In the 
upper parts of the walls between the second and 
third and between the third and fourth wells 
there are to be nine arched openings 5 ft. wide, 


FIG. 16a.—DETAILS OF UPPER GATE CHAMBER. 


erating electricity for commercial purposes. With 
so large a reservoir, the head and the supply of 
water to the wheels will be nearly constant, much 
more so than if the unequalized flow of the river 
were depended upon or if there were only an or- 
dinary mill-pond. 

From the down-stream sides of the 48-in. valves 
the mains will pass through the outer wall of the 
building and be prolonged for about 40 ft., with 
diameters increasing to 8 ft., at which point the 
material will be changed from cast-iron to con- 
crete. From these beginnings, the waste-conduits 
will continue for 20 ft. to increase in diameter up 
to 10 ft., which size will be maintained to the 
inner basin of the waste-pool (Fig. 18), beneath 
which the four conduits are to be connected in 
pairs by two annular passages with flat bottoms 
and arched tops having large circular vents into 
the basin. This basin is to be 54 ft. in diameter, 
and its lip will be 2% ft. above the level of still 
water in the concentric outer basin, which will 
be 150 ft. in diameter. The top of the wall of the 
outer basin, to which the ground will be graded, 
will be 7% ft. higher than the level of the water 
in the restored mill-pond below the dam. From 
the pool, water will be discharged to the mill-pond 
over a masonry spill-way, or weir, 110 ft. long, 
with its crest 2 ft. above still water in the mill- 
pond. At the higher stages of the reservoir it is 
expected that it will be possible to waste 2,500 


second-feet through the 48-in. mains, the cond: 
and the pool to the river. 

The divergence of the waste-pipes and cond: 
on the down-stream side of the lower gate-cha 
ber will cause the reduction of the velocity of ; 
water in the conduits to about one-sixth that 
the 48-in. pipes. Furthermore, the total area 
the openings into the inner basin will be dou 
that of the cross-sections of the four condu 
and so the velocity of efflux will be one-half th 
in the conduits, or only one-twelfth that in : 
48-in. pipes. With the reservoir full the veloc: 
in the 48-in. pipes would be about 80 ft. per s. 
ond, that in the conduits 13 ft. per second, a: 
the velocity through the orifices not over 6.5 ¢- 
the head corresponding to which is only 8 i: 
Consequently the turmoil in the basin will 
slight even when wasting to the full capacity 
the pipes; and this will be accomplished in a 4! 
tance of about 220 ft. from the gate-chamb-: 
It is expected, also, that the diverging pipes 
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VALVE WELL. \ 


SECTION W-W. 

have somewhat the same effect as Venturi tubes, 
and thus increase slightly the capacity of the 
pipes for wasting. 

Besides the structures that have been described, 
a short extension of the Wachusett Aqueduct is 
to be built to connect the tunnel with the lower 
gate-chamber. This will be of Portland cement 
concrete, 

Aesthetic considerations have not been neg- 
lected in designing the works, and both struc- 
tures and grounds will be treated in a manner to 
make them pleasing in appearance as well as 
serviceable. 

As mentioned in previous descriptions of th: 
Metropolitan Water-Works, the reservoir to be 
formed by the Wachusett Dam will be 8% mile: 
long, 2 miles wide at the maximum, and will hav: 
a shore line of 35 miles, a maximum depth of 12°) 
ft., an average depth of 46 ft., and a capacity o! 
over 63,000,000,000 gallons. This reservoir wi! 
thus have about twice the capacity of the one t 
be formed by the New Croton Dam, and, to th: 
best of our knowledge, will be surpassed only b) 
the Periyar, in India. The dam, at its maximu! 
cross-section, will probably be the second highes: 
in the world above rock foundation; the New Cro 
ton or Cornell Dam will be considerably higher 


Construction Works. 
The board owns a site for a quarry about 1\- 


a RS SPOOR thy, WN MO MON 
SS Mg MANNS SS SQ WS 
SSS QA AAA INNN SS SS 
RSS RX SS NS \ SN 
N \ N \ W WN \ 
SS 74,5 SRS Sa anny TELS N 
a 
WN 
— 
! 
1 
j 
a 
| 
. 


September 13, 1900. 


ENGINEERING NEWS. 


177 


es from the dam. A few trial openings indicate 
at a sufficient quantity of granite of satisfac- 
-y quality can be obtained here. A railway can 

built from the quarry to the dam, with easy 
-ades generally downwards toward the dam. 
he contractor will be permitted to take stone 
om this quarry without charge, but must pro- 
‘de the railway and other plant and appliances 
eeded. 

About 3,000 ft. down-stream from the site now 
hosen for the Wachusett Dam a small dam was 
uilt years ago to supply the Lancaster Gingham 


Fig. 19.—Section of Small Flume 
for Temporary Water Supply 
to Wachusett Aqueduct. 

Mills with water for power and other purposes. 
During the construction of the aqueduct the 
Board took down a part of this dam and drained 
its mill-pond, so that protective works could be 
built for the big dam. A small earth dam (Fig. 20) 
was then thrown across the river about 275 ft. 
above the site of the masonry dam, to divert 
water into the aqueduct as soon as it should be 
finished and to keep the river out of the excava- 
tion. A flume 7 ft. 2 ins. wide by 7 ft. 7 ins. high 
was built from this dam to the head of the aque- 
duct tunnel, and is shown in Figs. 2 and 19. A 
second flume, 40 ft. wide (Fig. 21), has been con- 
structed from this dam across the site of the ex- 
cavations and through a lower temporary earth 
dam which is to exclude back-water in the river 
channel from the excavations. By actual experi- 
ence in February, 1900, this large flume has 
proved capable of passing the largest freshet on 
record. Fig. 22 is a view of the flume during 
another very large freshet, which occurred March 
2, 1900, before there had been any opportunity 
to repair the comparatively slight damage done 
by the preceding freshet. 

Preparatory to the construction of the flume 
sone earth and rock excavations were made at 
the site of the dam, in 1899. It had been hoped 
that the principal contract might be awarded in 
the spring of this year, as it was considered neces- 
sary to have the excavation for the main dam 


in the deepest part of the valley, and a maximum 
depth of 60 ft. or more. 

Mr. Frederic P. Stearns is the Chief Engineer 
of the Metropolitan Water-Works, and the Wa- 
chusett Dam has been designed under his per- 
sonal direction. Mr. Thomas F. Richardson is 
Engineer of the Dam and Aqueduct Department, 
and is the resident engineer on construction work 
connected with the dam. Mr. Alphonse Fteley, 
Mr. Joseph P. Davis and Mr. Hiram F. Mills are 
the consulting engineers. Excepting Mr. Mills, 
the gentlemen named are members of the Ameri. 


MAIN FLUME 
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Fig. 21.—Flume for Passing Flood Water During 
Construction of Dam. 


can Society of Civil Engineers. The mathemati- 
cal studies and investigation for the dam were 
begun by Mr. Reuben Shirreffs, M. Am. Soc. C. E., 
formerly principal office assistant engineer, who 
resigned in January, 1899, to become Chief En- 
gineer of the Virginia Electric Railway & De- 
velopment Co., of Richmond. The studies have 
been continued and the contract drawings pre- 
pared under the direction of the writer of this 
article, who succeeded Mr. Shirreffs in charge of 
the designing and drafting department. Messrs. 
Olmsted Bros., of Brookline, Mass., have advised 
in matters relating to the landscape treatment of 
the grounds and structures. 


The estimated approximate total quantities of 
the principal classes of work involved in the con- 
struction of the proposed dam and its appurte- 
nances are: 


Total earth excavation®...............0.. 310,000 cu. yds. 
masonry construction............ -290, 


*Including that done by board. 


The following are selected passages from the 
specifications: 


Provision for Flow of River During Construction. 


Sec. 7. If water runs over the top of the upper dam or 
over the top of either flume to an aggregate amount of 
3,000,000 gallons in any 24 consecutive hours, and shall 
thereby cause damage to the work, the contractor shall re- 


side of the aqueduct, after which the water shall be al- 
lowed to flow, without inferruption by the contractor, 
through the pipes and gate-chambers into the aqueduct. 

Unless otherwise directec or permitted in writing by the 
engineer, he shail maintat: the whole of the large flume in 
suitable conditior for use, until he shall have completed 
the waste pipes and conduits to the smal! pool, shall have 
built the bottom of the inner pool to serve as an apron to 
receive the discharge of these conduits, shal! have built 
large platforms and protective works, satisfactory to the 
engineer, to prevent the scouring of the material which is 
to serve as a foundation for the :arger pool and of other 
earth, shall have laid a pipe to connect with the existing 
24-in. pipe below the dam, and shall have raised the ma- 
sonry of the dam southeas: of the large flume to at least 
elevation 203. After these preparations shall have been 
satisfactorily made, so that the surplus water of the river 
can be diverted through the waste conduits and a supply 
of water can be furnished to the Lancaster Mills, the con- 
tractor shall, at a season of low flow in the river, complete 
the excavation of the rock under and near the flume, re- 
move the flume ana the 24-in. pipe where they cross the 
dam, and complete the masonry nearly to the level of the 
rest of the dam as ranidiy as possible. 

Both the order and the manner of doing this work shall 
be subject to the approval of the engineer, and if he shal! 
so require, the contractor shall reconstruct the large flume 
where it crosses the dam, making it of such width not ex- 
ceeding 15 ft., and of such height not exceeding 10 ft., as 
may be directed, and shall maintain such smaller flume 
unfil substantially all of the rock excavation and masonry 
below the level of its bottom shall have been completed. 

Sec. 9. After the removal of the large flume the con- 
tractor shall keep the masonry of a portion of the dam in 
its vicinity, at an approved place, at a lower level than the 
rest of the dam so as to provide a sufficient spillway for 
any water that may overfiow during freshets, and shall 
maintain a channel below the dam to carry the overflowing 
water to the river below. 


Rock Excavation for Dam. 


Sec. 82. The contractor shall excavate such rock as the 
engineer may deem necessary in order to provide a suit- 
able foundation for the dam, and shall make such cut-off 
trenches and steps in the rock as he may require. In 
making this excavation he shall blast the rock fo the ex- 
tent directed, and with explosives of such power and quan- 
tity, and in such position that they will not crack the rock 
upon or against which, in the opinion of the engineer, fhe 
mesonry may be built, and when, in his opinion, further 
blasting is liable to injure the rock upon or against which 
tne masonry may be built, the contractor shall cease blast- 
ing and continie to excavate fhe rock by wedging and 
barring or other methods approved by the engineer. 

Sec. 33. It is the intention to excavate a trench length- 
wise of the dam, near its heel, for the purpose of more 
completely cutting off seams in the rock, and as this 
trench may in places be carried to considerable depths, it 
is desirable to make the sides #s nearly vertical as possi- 
ble, and not to disturb the rock at the sides of the trench 
by heavy blasting: Similarly, in places where it is the 
intention to build the masonry at the toe of the dam 
solidly against the side of the rock excavation, it is desir- 
able that this rock should not be disturbed. The contractor 
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FIG. 20.—TEMPORARY EARTH DAM ABOVE MASONRY DAM SITE. 


far enough advanced to make it possible to begin 
the laying of masonry in the spring of 1901 in 
order that the progress in the construction of the 
dam might keep pace with the increase in the 
demand for water and the consequent need for 
greater storage capacity in the reservoir. This 
did not prove feasible, as several unavoidable éGe- 
lays arose. To insure the desired stage of advance- 
ment of the work by next spring, it was finally 
determined to put a day-labor force at work upon 
the excavation for the main dam in the deepest 
part of the valley. On July 9, work was begun 
under the direct supervision of the engineer of 
the Dam and Aqueduct Department, is now 
being vigorously prosecuted and will be continued 
until the contractor is ready to carry on the work 
at not less than the same rate of progress. Figs. 
23 and 24 are recent photographs of the pit. The 
‘xcavations for the dam will be quite extensive, 
the trench having a maximum width of 400 ft. 


pair the damage as soon as practicable, under the direc- 
tion of the engineer, and if such overflow was nof caused 
by the failure of the contractor to properly support such 
dam or flume or by some injury thereto as aforesaid, the 
engineer shall determine the actual cust to the contractor 
of such work of repairs, and the amount thereof shall be 
paid to the contractor. He shall not have any claim for 
damages for delay or otherwise in addition to the actual 
cost of the repairs as determined by the engineer, but shall 
be entitled to so much additional fime wherein to perform 
portions of the work, and to perform and complete the 
contract on his part as the engineer shall certify in writ- 
ing to be just. After the contractor begins to take down 
or reconstruct the large flume he shall be responsible for 
all damage caused by the water of the river. 

Sec. 8. The contractor shall maintain the whole of the 
small flume in suitable condition for conveying water until 
such fime as, in the opinion of the engineer, he shall have 
made suitable provision for conveying water through the 
48-in. pipes and the gate-chambers into the aqueduct; he 
will then be allowed four days in which to remove the por- 
tion of this flume which is to be discontinued and to 
build up the opening through which the flume enters the 


shall, therefore, take special care in excavating the rock at 
these places, and shall do the excavating and blasting by 
methods approved by the engineer. 

Sec. 35. From fime to time, during the progress of the 
rock excavation for the dam, when so directed, the con- 
tractor shall remove from designated areas al] rock which 
shall have been blasted or otherwise loosened, and all 
dirt, and shall thoroughly wash and clean the surface of 
the rock, using steam to melt snow and ice if necessary, 
and shall subsequently remove all water from depressions 
so that the whole surface of the rock can be inspected, to 
determine if seams or other defects exist. 


Embanking Against Up-stream Face of Dam. 

Sec. 41. The portion of the refilling and embankments 
within 10 ft. of the up-stream face of the dam, from and 
including the southeasterly abufment up to elevation 345 
on the northwest side of the river, shall be made with 
boulder clay, from which all stones exceeding 3 ins. in 
their greatest diameter shall have been removed, deposited 
in layers not exceeding 4 ins. in thickness and thoroughly 
compacted by rolling with a heavy grooved roller, or 
thoroughly rammed where the roller cannot be used: or 
the clay, if free from large lumps, may be shoveled into 
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water in the manner required, in which case no rolling or 
ramming will be required. 
Cement. 

Sec. 47. All the cement will be subject to Inspection and 
rigorous tests of such character as the engineer shall de- 
termine If is the intention to use in the work only such 
cemente as have a well-established reputation, and the 
contractor shail, therefore, submit to the engineer the 
brands of cement which he purposes to use, No cement 
shall be used which is not in all respects satisfactory to 
the engineer. 

Sec. 48. The contractor shall at all times keep in store 


aforesaid until he shall have complied with the provisions 
of this contract as to the rate of progress, and the con- 
tractor shall provide appliances for heating and shal! heat 
the water, sand and other materials, shall cover and pro- 
tect fresh masonry, and provide such steam or other heat 
as may be required to keep it from freezing, shall use salt 
to the extent required and shall lay the masonry as di- 
rected, all of this cold-weather work to be done in accord- 
ance with the special requirements of this section and of 
the engineer and without any extra compensation therefor. 
All unfinished masonry shall be suitably protected dur- 
ing the colder months to prevent damage from freezing. 


FIG. 22.—OUTLET OF FLOOD FLUME AT WACHUSETT DAM DURING FLOOD 
OF MARCH 2, 1900. 


at the site of the work a sufficient quantity of the cements 
to allow time for 28-day fests to be made without delay 
to the work of construction. The engineer shall be no- 
tified at once of each delivery. Cement shall be stored in 
a tight building having a floor, and ample storage room 
shall be provided so that each separate lot of not more 
than 200 barrels can be stored in a way to make it con- 
venient to identify each individual lot in case of its re- 
jection, or in case of the necessity for further tests. 


Sand. 


Sec. 49. The sand used to make mortar sball be clean 
and sharp and of such sizes of grain as shall be approved. 
In the pertions of the dam below elevation 395 and In 
other portions of the work where wate®tight masonry is 
desired, the contractor may be required to furnish sand 
having grains of different sizes in such proportions as the 
engineer may direct, and when such sand cannot be ob- 
tained at one place, the contractor may be required to mix 
sands obtained from more than one place, so as to obtain 
the required proportions of the different sizes. He shall not 
be required, however, to obtain sand from places outside of 
the site of the reservoir, or more than 1% miles in a di- 
rect line from the main dam. 


Stone. 


Sec. 54. The stone to be used in the masonry shall be 
sound, clean, strong, durable granite. For the rubble stone 
masonry the granite shall be such that it will split so as 
to furnish even beds, and will furnish stones of suitable 
size and shape For the ashlar and dimension stone ma- 
sonry to be used in the top and the down-stream face of 
the dam, in the up-stream face above elevation 390 and in 
any other structure than the dam, the granite shall also 
pe uniform in and of approved color and texture, and free 
from any defects which might injure its appearance. The 
granite from the land aforesaid when not stained or dis- 
colored is satisfactory in regard to strength, durability, 
color and texture, but the contractor shall not begin to use 
this stone for the ashlar of the down-stream face unless 
the quarry shall have been so developed as to show that 
sufficient stone of satisfactory quality can be obtained to 
complete this portion of the work. 

Laying Masonry. 

See. 58. The contractor shall not lay any masonry in 
water, nor shall he permit water to rise on any masonry 
until the mortar shall have set at least 24 hours. 

Sec. 10. No masonry shall be built between the 15th of 
November and the Ist of April, nor at any time during 
freezing weather, or at night, except by the direction or 
special permission of the engineer It is not the intention 
to direct or permit the building of masonry between the 
dates aforesaid, but if the amount of masonry laid to any 
given time is not as great as is required by the provisions 
of this contract, the engineer, if he thinks it necessary or 
desirable, may direct the contractor to continue laying the 
masonry through any part of the time between the dates 


Sec. 60. During all of the year except the colder months 
the contractor shall keep all masonry wet by sprinkling 
with water until the mortar shall have become thoroughly 
set and hard enough to prevent its drying and cracking. 


Order of Work. 


Sec. 61. The masonry of the dam shall be begun at 
or near the botfom of the deep excavation and the top of 
the masonry shall be kept sonearly level thatthe difference 


Rubble Stone Masonry. 


Sec. 66. In all parts of the dam except where other» 
specified or required by the engineer, and for filling 
places immediately below the waste-weir in the w; 
channel, the rubble-stone masonry shall consist of st: 
of the quality above specified, laid in mortar, composed 
1 part of natural cement and 2 parts of sand. 

Wherever the dam is sufficiently thick, large stones 
to be used to the greatest extent consistent with obtain! 
full and water-tight bed joints and a sufficient space sh 
be left between the large stones to permit the filling of 1) 
joints with mortar and small stones. As the quality 
the beds and the ability of the quarry to provide stones 
large size are to regulate to a considerable extent the sj 
of the stones to be used,the average size of the large ston: 
cannot be fixed in advance, but may be fixed from time : 
time by the engineer, at any weight not exceeding 5.14) 
Ibs. The engineer may also fix from time to time th 
maximum weight of stones, but not at less than twice t! 
average weight. In the thinner portions of the dam, 
the core wall, and in other thin portions of the masonry 
the sizes of the large stones may be diminished to the ex 
tent that the engineer may deem necessary in order to ob 
tain water-tight work. 

The large stones shall have even beds which may }. 
either flat or slightly convex, and not less than thre: 
quarters of these stones shall each have a top with an ares 
not less than halt the area o. the bed and varying from « 
parallel with the bed not more than 3 ins. in a foot. N: 
large stone is to be used whose top area, as nearly paralle. 
with the bed as above stated, is less than 2 sq. ft., if th: 
area of the bed exceeds 4 sq. ft. 

Sec. 67. Before laying, each stone shall be cleaned anid 
washed, and all irregular projections and feather edge: 
shall be hammered off. Each stone shall be laid upon a 
thick, prepared bed of mortar or of 1nortar and thin spalls 
and forced into the bed in such manner as to insure that 
the bed joint shal: be completely filled with mortar. 1: 
aid in the proper preparation of the bed, the contracto: 
may be required to lower each stone upon the bed before |: 
is fully prepared as a guide to its final preparation, and 
to remove the stone to complete the preparation of the 
bed. After the stone has been set, if there is any doubt 
about having obtained a completely filled bed joint, and 
occasionally, as a fest of the quality of the bedding, the 
engineer may require that a stone shall be raised to as- 
certain if the bed joint has been completely filled, and 
such stone shall be rebedded in a thorough manner. The 
side and end joints between the large stones shall, if so 
required, be made large enough to permit the laying of 
small stones between them, and every stone, of whatever 
size, shall be laid in a bed of mortar. No more leveling 
up shall be done than is necessary. Grouting of joints 
will not be permitted. 

Before laying any masonry upon the rock, the surface of 


FIG. 23.—EXCAVATING WORK AT SITE OF WACHUSETT DAM, AUG. 20, 1900; VIEW LOOKING 
UP-STREAM. 
(Deforested slopes in back ground will be submerged when the dam is completed.) 


in level between the highest and lowest part of the ma- 
sonry shall not exceed 24 ft. in a distance of 100 ft., meas- 
ured horizontally, or 45 ft. in the whole length of the dam, 
and no racking shall be more than 12 ft. in height, except 
as a greater difference in level or a greater height of 
racking is required for the purpose of taking care of the 
flow of the river or is required or permitted by the engi- 
neer. 


the rock shall be given a thin coat of grout of neat Por' 
land cement, to be thoroughly worked into all seams and 
crevices by the use of a broom or otherwise. 


Bond. 


Sec. 6S. The stones shall be thoroughly bonded horizon 
tally. Care shall be taken to avoid making regular layers 
and to permit a portion of the stones to project above others 
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to providea vertical bond andtoresist any tendency of 
‘am to slide. Toward the top of the main dam the 
eest bond shall be made lengthwise. 

69. Wherever so directed, rubble-stone masonry 


be laid which shall differ from that specified by be-° 


ald in Portland cement mortar mixed in the propor- 
of 1 part of cement, to 2, 2% or 3 parts of sand. It is 

ted that mortar composed of 1 part Portland cement 
° parts of sand will be used for the portion of the dam 
ediately above the rock in the lower portions of the 
.y and wherever there are springs, and that Portland 
ent mortar may be used for work liable to be affected 
freezing. 

70. From the bottom of the valley up to a plane 
-ing through elevation 2€0 on the down-stream face 
: inclining downward 1 ft. in each 2 toward the up- 


dam, in the floor, walls and roof of the chamber in the 
bastion, in the upper gate-chamber, and for the founda- 
tions of the steps on the hillsides. 

Natural cement concrete masonry will be used for parts 
of the foundations for the lower gate-chamber and pool. 

Sec. 108. Concrete masonry shall be made of clean, 
sound, hard, broken stone or gravel stones and sand and 
cement of the qualities before specified. The stones shall 
be of-varying sizes, none used in the natural cement con- 
crete to be more than 24 ins. and none in the Portland 
cement concrete more than 2 ins. in their greatest 
diameter. 

If the stones before being broken are clean and they are 
not allowed to come in contact with the earth after being 
broken, the contractor will not be required to remove the 
dust and fine material, if the amount which will pass 


FIG. 24.-EXCAVATING WORK AT SITE OF WACHUSETT DAM, AUG. 20, 1900; VIEW LOOKING 
DOWN-STREAM. 


. 

stream side, the stone shall, unless otherwise directed, be 
laid in Portland cement mortar, mixed in the proportion of 
1 part of cement to 2% parts of sand. Of this masonry 
the portion between the down-stream face and middle of 
the dam shall be of a better class than that above speci- 
fied, the stones shall be approximately rectangular so as 
to permit the use of fewer small stones for filling joints 
and leveling, and the securing of a more thorough bond. 
These stones shall be laid with bed joints inclined upward 
1 in 4 toward the down-stream face, unless the engineer 
shall direct that they be laid with less inclination. For 
rubble-stone masonry of the better class described in this 
section, the contractor shall be paid an additional price 
per cubie yard. 


Rubble-Stone Laid with Inclined Beds. 


Sec. 71. The engineer may require that any portion of 
the rubble-stone masonry of any of the classes from A to 
1D, inclusive, shall be laid with the bed joints of the stones 
inclined upward 1 in 6 toward the down-stream face, and 
for the masonry so laid the contractor shall be paid an 
additional price per cubic yard. 


Up-stream Face of Rubble-Stone Masonry. 


Sec. 72. The exposed faces of the rubble stones on the 
up-stream side of the dam shall be nearly rectangular and 
as a rule not less than 6 sq. ft. in area, but smaller stones 
may be used to a limited extent to fit in between the large 
stones. The aggregate area of the face stones having an 
area of less than 1 sq. ft. shall in no part of the dam 
be more than 10% of the area of that part. The face 
oints between the stones having an area of less than 1 sq. 
it. and other stones shall not exceed %-in. in thickness, 
and the face joints shall in no place exceed 1 in. in thick- 

ess for 2 ins. back from the face. The joints shall be 
raked out before the mortar shall have become hard, to a 
lepth of 2 ins., and shall be carefully repointed with Port- 
land cement, clear or mixed with such proportion of sand 
\s shall be required. The repointing is for the purpose of 

uupletely filling the joints with water-tight mortar, and 
hall be done with gr.at care, at such times and in such 
anner as the engineer shall determine. This face work 
hall be paid for by thesquare yard of superficial area at the 
rice hereinafter stipulated in addition to the price paid 

cubic yard for rubble-stone masoury. 

Concrete Masonry. 
see. 102. Portland cement concrete masonry will be 
4 for the walls and other parts of the lower gate-cham- 
for the extension of the Wachusett Aqueduct, in the 
duits between the lower gate-chamber and the pool, 
portions of the pool, for the walk on the top of the 


through a %-in. screen does not exceed 10% of the volume 
screened. Should the amount of dust and fine material 
exceed the above quantity, the contractor shall remove the 
surplus or diminish the amount of sand used to the exfent 
required by the engineer. The gravel shall be so thor- 
oughly screened as to have all sand and dust removed 
from it. 

The Portland cement concrete shall be mixed as required 
either in the proportion of 1 part of cement, 2% parts of 
sand and 4% parts of broken stone or gravel stones, or in 
the proportion of 1 part of cement, 3 parts of sand and 6 
parts of broken stone or gravel stones. 

The natural cement concrete shall be mixed as required 
either in the prepcrtion of 1 part of cement, 2 parts of 
sand and 5 parts of broken stone or gravel stones, or in 
the proportion of 1 part of cement, 3 parts of sand, and 6 
parts of broken stone or gravel stones. 

Sec. 107. On the top of the dam, in the floors of the up- 
per gate-chamber, of the chamber in the bastion and of 
the pool, and at other places where the engineer may so 
direct, the contractor shall finish the surface of the con- 
erete by applying a wearing surface of not less than 1-in. 
in thickness of mortar, composed of 1% parts of coarse, 
screened and washed sand, and 1 part of Portland cement. 
‘This surface is to be applied promptly, and in no case 
more than 1 hour after the concrete underneath shall have 
been placed, and shall be trowelled hard and smooth on 
top. This surface and the concrete beneath it shall be 
divided into blocks if and as required, and the surface 
shall be darkened by wixirg with it such a quantity of 
lampblack as may be required. The surfaces when finished 
shall be even and true to the required form and equal in 
appearance to the best granolithic work. On the top of 
the dam special care shall be taken to make any joints 
which may be made between the blocks perfectly straight. 
This granolithic surfacing shall be paid for by the square 
yard at the price hereinafter stipulated, but shall also be 
included in the measurement of the concrete to which it is 
applied. 

Drilling and Grouting. 


Sec. 127. For the purpose of inspecting and testing the 
rock upon or against which the dam is to be built, it may 
become necessary or desirable to drill holes into the rock 
and to pour or force water or water and coloring into the 
holes, and to force in grouf or other material for the pur- 
pose of filling seams or other cavities which may be en- 
countered. The board reserves the right to do so much 
of this work as it shall elect by its own employees and 
without any payment to the contractor therefor, but if re 
quired the contractor shall do the work aforesaid and shall 
also force grout or other material into the pipes built in 


the masonry: all of such work to be done by the methods 
and in a manner approved by the engineer. The contrac- 
tor shall receive as fu'l payment for the satisfactory per- 
formance of this work its reasonable cost to him, as deter 
mined by the engineer, plus 25% of such cost In deter- 
mining the cost no account shall be taken of any of the 
general expenses of pumping, supervising and time-keep 
ing, of the cost of power, power drills, steel used in 
drilling, nor of the cost of shovels, picks, hammers and 
other tools, plant and appliances, it being understood that 
the cost of such items and of all delay incidental to the 
work is included in the 25% aforesaid 

Special Work. 
It may become necessary or desirable to do 
certain work for which a price cannot be fixed in advance 
The contractor shal] do such work, when required, and 
shall be paid the reasonable cost of the work as deter 
mined by the engineer, plus 15% of such cost 


Sec. 128. 


Use of Reservoir During Construction of the Dam. 

Sec. 133. It is the intention of the board to utilize the 
Wachusett Reservoir for the storage of water during the 
construction of the dam, and the board therefore reserves 
the right to maintain the water against the 
elevations not exceeding those stated 
schedule: 


main dam at 

in the following 

Elevation 


Period: During September, 19vz.... 


November, 1903, to October, 
After October, 


Whenever the flow of water in the river exceeds the ca 
pacity of the 48-in. pipes, the water may rise to higher 
elevations than those given in the schedule, and the board 
may, aft the risk of the commonwealth, maintain the water 
at such higher elevations whenever the water will not i: 
terfere with the operations of the contractor 


Time and Manner of Doing Work. 


Art. V. The contractor shall commence work within J0 
days after the execution of this contract by the board 
The rate of progress shall be such that at successive dates 
specified portions of the work or the proportionate parts in 


value of the entire work shall have been performed as 
follows: 


On or before Dec, 31, 1900, all earth required to be ex- 
cavated to uncover the whole of the surface of the rock 
below elevation 260 shall have been excavated 

On or before Nov. 15, 1901, the masonry of the main 
dam between stations 4+ 50 and 6+ 40 shall have been 
built to an average elevation of 280; and so much of the 
lower gate-chamber, pool and other structures below the 
dam as the engineer shall deem it advisable to build dur 
ing that year shall be built. 

On or before June 1, 1002,the contractor shall have com- 
pleted all of the works required for diverting and convey- 
ing the water through the 48-in. waste pipes and conduits 
and the protective works to prevent damage from the dis- 
charge of water through these pipes and conduits and shall 
have begun to remove the large tiume. 

On or before Sept. 1, 1902, the masonry dam shall have 
been built to such height that the lowest point in the up 
stream third will be at or above elevation 3), and all 
work up-stream from the dam and below this elevation 
shall have been completed. 

On or before Nov. 15, 1902, the masonry dam shall have 
been built to such height that the lowest point in the up- 
stream third will be at elevation 315 

On or before Aug. 1, 1903, not less than 62% of the total 
value of the work done and to be done under this contract 
shall have been performed. 

On, or before Nov. 15, 1903, not less than 76% of such 
value shall have been performed. 

On or before Aug. 1, 1904, not less than 90% of such 
value shall have been performed, and 

On or before Nov. 15, 1904, the whole work shall have 
been performed in accordance with the terms of this con- 
tract. 


Damages for Delay. 


Art. XVII. The contractor shall pay to the common- 
wealth all expenses, losses and damages, as determined 
by the chief engineer, incurred in consequence of any 
defect, omission or mistake of the contractor or his em- 
ployees, or the making good thereof, and shall also pay, 
for each and every day that he shall be in default in build- 
ing the masonry dam to such height that the lowest point 
in the up-stream third will be at elevation 315 as herein 
provided, the sum of five hundred ($500) dollars, which 
sum is hereby agreed upon, not as a penalty but as the 
damages which the commonwealth will daily suffer by 
reason of such default. 


TESTS OF THE CORROSION OF PIPE by the earth 
along the route of the Coolgardie pipe line have recently 
been made. Specimens of pipe, both coated and uncoated, 
were buried at several different points in November, 1898, 
and they were dug up and examined on Aprij 24, 1900. In 
all cases the pipe coating was found to be dry and friable, 
with a thin film of rust in places on the metal under the 
coating. There was no pitting of the metal, however. 
The pieces of uncoat'd pipe where burled in sand or clay 
were very slightly pitted. A piece of uncoated pipe buried 
in the ‘salt lake pan,'’ however, was very materially 
affected, being covered with pits about 1-20-in. deep over 
its whole surface. Coated pipe in the same soil was not 
affected, as already stated, but it is not known whether 


pitting might not have occurred with longer exposure. 


{ 
During October, 102... 
November, 102, to March, 1% usive 
| During April, 1903 10 
May to October, 1:43, inelusiv B15 
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The calamity which befel the city of Galveston 
on Sept. 8 is the most serious disaster that has 
occurred in the United States for many years. 
From present indications the number of lives lost 
at Galveston and other points in Texas visited 
by the storm will exceed the number lost in 
the Johnstown flood of 1889, and also the num- 
ber of fatalities in the similar storm which swept 
the Gulf coast in 1893. Doubtless in the present 
case, as in other similar cases of widespread de- 
vastation by storm or flood, the exact number of 
victims will never be known. The reports thus 
far received, however, show that a large part of the 
city’s population (numbering nearly 38,000, by 
the recent census) are homeless, destitute, and in 
need of immediate provision of food and clothing. 
Relief funds have already been started in various 
cities in different parts of the country, and the 
Merchants’ Association of New York city has or- 
ganized a committee for the collection and dis- 
bursement of such a fund. Engineering News 
has accepted membership on the committee 
formed by this association, and will undertake to 
receive and turn over to this association any 
sums which its readers may desire to contribute. 
Doubtless many of our readers in other cities 
than New York, where similar funds are in pro- 
cess of collection, will prefer to subscribe to the 
fund collected in their own city, but others desir- 
ing to give to this worthy object may find it con- 
venient to remit through us. All such contribu- 
tions will be promptly turned over to the Mer- 
chants’ Association treasurer, and suitable ac- 
knowledgment of each contribution will be made 
in these columns. 


The meeting of the Central States Water-Works 
Association at Columbus, O., last week, narrowly 
escaped being a failure, so far as papers were con- 
eerned. The program was stretched out over 
three full days, but only three papers were read 


during that time, and the discussion on them 
was brief and of little importance. Notwith- 
standing these facts, more than 80 members 
and guests had registered up to noon of the 
second day, and 10 active and 5 associate 
members had been added to the membership 
roll. The majority of those in attendance seemed 
very well satisfied with such an outcome for the 
meeting, there being no lack of sociability among 
the mem ers nor of provision for their entertain- 
ment—outside the convention hall. A number of 
those present, however, were of a different mind, 
and not only deplored the lack of papers, but 
urged that the papers should hereafter be printed 
and circulated in advance of the meeting, thus 
giving opportunity for discussions of more varied 
character and greater depth. The very same sug- 
gestion was made at the last meeting of the Amer- 
ican Water-Works Association, where there was a 
dearth of valuable discussion, although there 
were papers in plenty. Both of these associations 
would do well to print their papers in advance, 
and both need a committee to determine whether 
or not the papers submitted are worth the time of 
the convention’s and the cost of printing. The 
American Association has printed several papers, 
during the past ten years, that have seriously dis- 
credited it among all men having the elements of 
scientific training who have read them; one of the 
papers at Columbus last week falls in much the 
same category, although It did have the merit of 
being only moderately long. The Central States 
Association may be excused for an occasional slip, 
on account of its youth; and i was handicapped 
this year by the illness of its secretary. Then, 
too, it is of course true that the interchange of 
ideas in private conversation is often of much 
more value to those attending meetings of profes- 
sional societies than the formal papers and dis- 
cussions. As we said last week, there are so many 
conventions nowadays that it is:no wonder if 
some are poorly attended, and if the members 
fail to do all that might be wished or expected. 
What is needed now is care to prevent the dupli- 
cation of society work, co-operation between the 
different societies, more discriminating direction of 
their affairs and more thorough work on the part 
of the members. ; 

A day of reckoning is coming for some of the 
electric street railways of the country that are 
failing to take proper care of their return cur- 
rents. During the meeting of the Central State< 
Water-Works Association, at Columbus, last 
week, Mr. C. W. Koons, of Mt. Vernon, O., said 
that pending a decision in an electrolysis case 
brought by the city of Dayton, O., he is keeping 
aa account against the trolley company, debiting 
it with all labor and material required to replace 
services damaged by electrolysis. A sample of the 
pipe in question is properly labeled and saved for 
the “day of judgment.” That the costs may prove 
to be heavy is indicated by Mr. Koon’s statement 
that he has replaced one wrought-iron service 
pipes seven times in 13 months. This service is in 
made ground and extends beneath the tracks. 
Similar action is being taken by other water de- 
partments and companies, as at Peoria, IIl., 
where scores of tagged service pipe samples are 
carefully preserved (see paper by Mr. D. H. Mau- 
ry, Jr., Eng. News, July 19, 1900). At the request 
of Mr. F. A. W. Davis, of Indianapolis, a com- 
mittee was appointed by the Central States 
Water-Works Association to co-operate with 
committees from other societies to secure legisla- 
tion to aid in stopping electrolysis. Water-works 
officials are on the right track in throwing the 
burden of electrolysis and its prevention on the 
electric railway companies, instead of seeking to 
find and apply a remedy of their own, as so many 
attempted to do at first. 


The draft of a revised constitution for the New 
England Water-Works Association, just sub- 
mitted to the members, is designed to make the 
written words of that instrument correspond with 
the unwritten law under which the organization 
has been working of late. The proposed changes 
are a unique example of bringing the letter up to 
the level of the spirit of the law, instead of the too 
common reverse practice. The revision was draft- 


ed by Messrs. Geo. A. Stacy, Chas. W. Sherma> 
Albert S. Glover, and has been adopted by th. 
ecutive committee. It will be submitted ; 
membership for approval at the next annua! 
ing, on Sept. 19, 1900. It would repay thos. 
sponsible for the conduct of similar societies ;. 
cure and examine a copy of this document. 
do not claim that it possesses any nove! fea: 
but it does embody the principles and rules 0: 
tion under which one of the most successfu! . 
neering societies in the world has attained its 
cess, and now proposes to reach forward to 
larger results. We shall not attempt an abs:- 
or analysis of the revised constitution, since a!) 
members have received copies before this + 
and others can do so by addressing Mr. W)) 
Kent, Secretary, at the headquarters of the 
ciety, Tremont Temple, Boston, Mass. It ma: 
noted for the benefit of any who have boc m! 
by the name, that the New England Water-w, 
Association is by no means restricted to the 
little (in area) commonwealths forming the no: 
eastern corner of the United States, nor to wa 
works officials, only, but that 

water-works superintendents or other executive om 
commissioners or members of water boards, hydrau!i: 
gineers, sanitarians or other persons qualified to ai: 
the advancement of knowledge relating to hydraulic 
tions, shall be eligible as members. 

It will be seen that there is no geograph! 
limitation in this. The only distinction betw: 
New Englanders and others is that outsiders »- 
called non-resident members and are asked to ; 
an initiation fee of only $3 a year, instead of °: 
The association has a large membership throu”) 
out the United States and Canada and a few me 
bers in distant countries. Its numerous wint.> 
meetings in Boston and the loyalty of Its member: 
in supporting the association by reading and 4: 
cussing papers, enables it to publish a quarter!y 
journal which does much to attract members fro: 
outside New England. 

The thing the association most lacks, it seems 
to us, is the publication of its papers, or at levst 
the more pretentious ones, in advance of their pre 
sentation, in order to bring out more discussion 
We say the more pretentious papers, because the 
success of the association has been largely due to 
the informal character of the monthly Wednesda\ 
afternoon meetings held through the winter. Pu: 
many papers brimful of information are read at 
these meetings, as well as at the annual conv:n 
tions; and such papers need time for consideration 
if the best possible discussion is to result. Per 
haps the old-fashioned debating societies of New 
England have made its water-works men more 
capable of impromptu discusions than those of 
other sections, but even if so, these discussions 
particularly at the annual meetings, might have 
been much better in many instances if the papers 
had been available a few days before the conven- 
tion. There is one thing to be commended in the 
program for the convention next week, and that |- 
the ample time afforded for discussion by having 
no more than two papers at each session noted 
Society convention programs are often so crow 
with papers that there is no time for discussion 
Another feature of the coming meeting at Rii- 
land is the excursion in advance of the meetins 
which includes the Berkshire Hills, Saratorc, 
Lakes George and Champlain, as set forth mre 
fully in our Society Proceedings this week. A!'» 
gether, the coming meeting of the New Englan’ 
Water-Works Association promises to be very °'- 
tractive, while the past work and future promi: 
of the organization render probable a notable '” 
crease in its membership. 


We have pointed out, in our discussion of t'e 
project for a $60,000,000 barge canal from L:*: 
Erie to the Hudson River, that while certain com 
mercial interests in New York city and Buff 'o 
actively favor the enterprise, the country sect! "- 
of New York are either apathetic or strongly §»- 
posed to it. As our readers will remember, °” 
appropriation of $200,000 was made by the > 
York legislature last winter to provide for c °- 
plete surveys and estimates for the proposed 
eanal, and the work is now in progress. —!¢ 
friends of the enterprise were anxious that the © 
cent Republican state conventéon should inser: 
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its p). orm a plank favorable to the radical im- 
prove: ont of the canals. The party leaders, how- 
ever. re too well aware of the rural opposition 
to car! appropriations to accept such timber for 
thelr ructure, and the plank as finally adopted, 
omit! 2 @ statistical statement of the decline of 
traf on the canals, treats the canal enlargement 
proje in the following non-committal style: 


The coner polfey to be vursued with resvect to the 
a5 af the State J a anhiect of grave concern to the 
The Renuh'can Leeistature 
of (£200 NNN— FA) to be ex- 
in a thorough and sclentifie investiestion of the 
3 this decline In canal traffie and of the character 


and e onse of all the numerons protects that have been 
sean | «for the betterment of the canals an4 to bring 
abort elt greater nse, Tt fe the noliev of the Renublican 
narty any further expenditure of public money its to be 
made non the canals, excent for maintenance, to place 


hefor pn peonle the assured facts. together with esti- 
he acevracvy of which can be relied upon. It ts 


abel however, that the canal problem {fs not merely 
one cf on Imnroved waterway. Connected therewith there 
te are her—the problem of more modern transnortation 
metho This feature, together with the anestion of 
eearn (o advantage to the States, should be thoroughly 


THE OUTLOOK FOR AN IRON AND STEEL INDUSTRY 
IN NOVA SCOTIA. 


Prebably no Canadian enterprise since the 
pullding of the Canadian Pacific Ry. has excited 
euch interest In the United States as the organ- 
gation of the Dominion Tron & Steel Co., to manu- 
facture iron and steel at Sydney, Cape Breton. 
Nova Scotia has been known from very early 
davs to possess rich coal deposits. It has also 
heen known that these deposits had heen devel- 
ened and were being worked in a humdrum sort 
of a manner. In a similar general way it was 
understood that promising fron ore denosits ex- 
isted in Newfoundland, but their pessible com- 
mercial development had attracted little serious 
attention from Americans. When, therefore, the 
news was published a few years ago that the 
well-known capitalist and street railway mag- 
nate of Boston, Mass., Mr. Henry M. Whitney. 
had secured control of a large area of coal lands 
in Cape Breton and had consolidated the several 
small companies which were operating them into 
a single large concern, known as the Dominion 
Coal Co., it became a subject of considerable in- 
teresting sneculation how the large output pro- 
phesied could be profitably disposed of. 

To summarize the conditions as thev anneared 
to American observers, the Canadian market for 
coal was small, and the possibility of developing 
a paving export trade seemed essentially doubt- 
ful. The probability of a European market was 
verv remote. and to export the product to New 
Fneland. which was the only logical market in 
the Tinited States, required it to comnete with 
Ameriean coals which had less volatile matter 
were less smoky and far more popular, and which 
were protected by a restrictive customs tariff. 
It was to New Eneland, however, that the or- 
ganizers of the Dominion Coal Co. looked for 
their market. An attempt was first made to get 
the prohibitory tariff annulled by legislation; but 
this attempt fafled. The announcement was then 
made by Mr. Whitney that he proposed to secure 
a market for the output of his mines by estab- 
lishing a large by-product coke making plant 
near Boston, and to compete with the American 
producers for the New England market, not by 
selling coal, but by the separation and marketing 
of its constituent parts independently. The 
procress of this enterprise is familiar to our 
readers. Close upon its heels came the announce- 
ment in the autumn of 1899 that the same capi- 
talists Interested in the Domi) fon Coal Co. and 
the New England Gas & Coke Co. had awarded 
contraets for the construction of an fron and 
steel plant of large size at Sydney, Cape Breton, 
to manufacture fron and steel from Newfound- 
land Iron eres and Cape Breton coke. 

The sequence of events which finally led to the 
present attempt to establish the manufacture of 
irrn and steel on a large scale 'n Nova Scotia Is 
nade quite nlain from what has preceded. Natur- 
ally. Nova Seotia mining interests are very much 
late’ over the prospect. Already another com- 
piny has entered the field In the footsteps of the 
Dom 'nion Iron & Steel Co., which, under the name 
of the Nova Seotia Steel Co., proposes to erect a 
still ‘arger plant at Morth Sydney. This com- 


pany, like its predecessor, has secured a large 
block of coal properties at a cost, it is stated, of 
$1,500,000, and will proceed to develop them and to 
erect coke ovens, blast furnaces, steel mills and 
shipbuiiding yards. In a measure the conditions 
in Nova Scotia at present resemble very much the 
successive excitements which have occurred as 
one ifter another of the various iron districts 
of the United States have been exploited and 
developed. As in these earlier excitements also 
a@ great many reckless statements have been rife 
regarding the great extent and richness of the 
ore deposits, the remarkably close proximity of 
the ore, the coal and the limestone; the exceeding 
cheapness of pig ‘ron production, and the superior 
availability of the iron markets of the world, and 
particularly of Europe, for disposing of the pro- 
duc . 

In another part of this issue we have given an 
extended account of the coal and iron mines of 
the maritime provinces of Canada, and of the 
character and present state of development of 
those mines, which will be mostly drawn upon 
for the raw materials for steel making. The 
whole of this information has been gathered by 
personal observations and by various interviews 
with the company’s officials, nade during the 
recent Canadian excursion of the American Insti- 
tute of Mining Engineers, by a member of the 
staff of this journal. In some instances it will 
be observed that the figures given out by the 
persons interested can be no more than paper 
estimates. In a large measure the field is a 
new one for fron manufacture, and there is no 
precedent to go by. From the facts and esti- 
mates given, however, a reasonably clear concep- 
tion may be obtained of the outlook for the de- 
velopment of an iron and steel industry on a 
large scale in Nova Scotia. For convenience and 
clearness in summarizing these data, we may 
separate the discussion Into a consideration (1) of 
the raw materials for iron manufacture; (2) the 
probable cost of manufacture, and (3) the avall- 
able market for the manufactured product. 

The raw materials for iron manufacture are 
fron ore, coke and limestone, and of these coal 
for coke making is the only one close to the 
works. The fron mines on Bell Island are 400 
miles away by sea, and navigation is possible 
for only nine months of the year. Marble Moun- 
tain, the main source of the limestone supply, 
is 50 miles distant by water, and is also shut off 
by ice for three months of the year. So much 
for the geographical conditions governing the 
gathering of the raw materials. The Cape Breton 
coals are high in volatile matter, ash and sul- 
phur, and deep mining is required to raise them. 
To make coke from them they have to be washed, 
to get rid of the ash and sulphur; at the works 
of the Nova Scotia Steel Co., at Ferrona, the cost 
of washing Cape Breton coal for coke making is 
put at 7% cts. per ton. At the same works the 
coke yield in by-product ovens is given as from 
73 to 74% of the coal. It will be recalled that 
at Everett, Mass., 71% is the average coke yield 
of Cape Breton coal. It is estimated that at the 
Sydney plant, using Otto-Hoffman ovens, the 
yield of coke per ton of coal will be as great as 
at the Everett plant, and that, based on the re- 
sults obtained at Everett, the value of the by- 
products, ammonia, gas and tar, will be In addi- 
tion about 74 cts. per ton of coal. The cost of 
the manufacture of the coke is also estimated at 
40 cts. per ton in one of the statements made 
by the Dominion Iron & Steel Co. In another 
estimate, from the same source, we find the cost 
of producing a ton of coke, after subtracting the 
value of the by-products obtained, is given at 
$1.36. 

Turning now to the question of the ore supply, 
it will be observed that the estimated cost of 
mining is given as 30 cts. per ton on board ship 
at the mines. This figure is sald to be based 
upon actual cost in mining some 600,000 tons of 
ore. It is to be observed, however, that this ore 
was all obtained by open mining upon the sur- 
face outcrops. The portion of the Dominion Iron 
& Coal Co.’s seam for which open mining is prac- 
ticable amounts to 3,000,000 tons of ore, after 
which underground mining, at a greater cost, 
must be resorted to. Including cost of mining 


and transportation, it is estimated that Bell 
Island ore can be laid down at the Sydney fur- 
naces at $1 per ton. This ore averages about 55 
per cent. metallic fron; 1.8 tons of ore being re- 
quired to make one ton of pig. 

With the prec2ding statements tn mind, we 
are in position to understand the nature of the 
published estimate of the Dominion Iron & Stee! 
Co. of the cost of making pig iron at their new 
works. Summarized, this estimate fs as follows: 
1.8 tons of ore. eins $1.80 


Labor, repairs and incidentals...............2.cc00. 1.50 


It is interesting to note here that the Nova 
Scotia Steel Co., now operating on Bell Island ores 
and Cape Breton coke at Ferrona, estimates the 
cost of producing pig iron at Sydney at $5.50 
per tcn as long as open mining at Rell Island ts 
practicable, and that when underground mining 
has to be resorted to the cost wil! not exceed 
$5.83 per ton. It will not be disputed, we Imacine. 
that these figures are remarkably low, and [ft ‘s 
certain that if they can be secured fn actual 
practice the Dominion Steel Co. -.will be producing 
pig iron at as low a cost as anywhere In the world. 

The market which the Dominion Iron & Steel Co. 
expects to possess {s that of Canada, and being 
both protected by the heavy tariff on fron and 
steel and supported by a government bonus on 
each ton of pig iron which ft produces, there ts 
no doubt but that it can distance most competitors 
there. The market for pig iron and steel billets 
in Canada is, however, largely one which has 
to be developed. Canada manufactures at pres- 
ent only a very small! proportion of the fron ana 
steel articles which {t consumes. Outside of 
Canada the markets which the company expects 
to reach are those of Europe. In reaching these 
markets the works have the advantage of a ma- 
terially shorter route than ts obtained from any 
of the Atlantic and Gulf ports of the United 
States. It should not be forgotten, however, 
that the problem of ocean transportation !{s not 
entirely one of miles, but fs far more a question 
of securing a paying cargo for the return as well 
as for the outward trip. In this respect the 
South Atlantic and Gulf ports of the UWhited 
States have much in their favor over anv less 
busy route, however short {t may be. Alabama 
pig iron was exported to Europe as ballast for 
cotton vessels during 1899 at the remarkably low 
rate of $3.25 per ton to Liverpool and Bremen. 

In what has been said, reference has been had 
particularly to the mines and works of the Do- 
minion Iron & Steel Co. Whatever conclusions 
we may come to regarding the commercial success 
of this enterprise, it will be remembered that 
one steel works does not make a great steel 
manufacturing industry. The plant of the Do- 
minion Iron & Steel Co. has a capacity of 1,400 
tons of steel per day, or about 500.000 tons of 
pig fron per year. Compared with other Canadian 
steel and fron works, this plant !s, of course. 
of mammoth size, but it would be a very moder- 
ate sized plant In the United States. This com- 
parison Is not made in derogation of the Dominion 
Iron & Steel Co., but simply to make clear com- 
parative values. 

If the maritime provinces of Canada are to 
develop an iron industry at all comparable with 
those of America, England and Germany, as their 
people are now prophesying, a great many plants 
like that of the Dominion Iron & Steel Co. will 
have to be built. It remains to be seen, however, 
whether the requisite fron ore supply for such a 
growth Is In sight. The Bell Island supplies ag- 
gregate only 34,000,000 tons. This is enough ore 
to keep a single plant running for a good many 
years, but it Is instructive to remember that it 
equals barely two years’ output of the Lake 
Superior mines. When it is exhausted where Is 
the supply of ore to come from? Iron ore there 
undoubtedly is in Newfoundland and Nova 
Scotia, but what is its richness and uniformity, 
and what will be the cost of mining It and deliv- 
ering it to the furnaces? These are all ques- 
tions which must be answered satisfactorily be- 
fore we are justified in assuming a much greater 
development of steel manufacture in Nova 
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Scotia than is now provided for by the com- 
panies which control the Bell Island ore de- 
posits. There are, of course, the foreign ore 
deposits, those of Cuba and the Lake Superior 
regions, to be drawn from, but when the problem 
reaches this condition of affairs it seems to us 
that Nova Scotia’s alleged advantageous position 
as a location for steel works disappears. 

In what has been said we have merely at- 
tempted to jot down briefly some of the facts 
and impressions respecting the possibilities of steel 
manufacture in Nova Scotia which were gathered 
in the necessarily hasty visit of the member of our 
staff who accompanied the members of the 
American Institute of Mining Engineers in their 
recent visit to the mines and steel works of that 
province. That the Dominion Iron & Steel Co. 
will have the ordinary success of the successfully 
managed steel works in America we do not doubt, 
but we question whether its promoters are justi- 
fied under the conditions in expecting anything 
more than this. As regards the further develop- 
ment of iron manufacture in Nova Scotia on a 
large scale, we think that it yet remains to be 
shown that the country possesses the necessary 
deposits of rich and cheap iron ores which will 
enable it to compete with other centers of iron 
production for the markets of the world. 


LETTERS TO THE EDITOR. 
Safe Slopes for Earthwork in Nicaragua. 


Sir: In vour Issue of July 12, 1900, Mr. Thaddeus Mer- 
riman says In his letter concerning the stability of the 
clay cuts on the Silico Lake Ry., Nicaragua: 


The general belief that all clay in this region will stand 
alrroet vertically for an indefinite time is a mistaken one, 
and it is my opinion that ff all cuts were taken out at 
1 en 1 in the first ‘nstance much future expense and 
trouble would be avoided. 


In this Mr. Merriman seems to consider the observa- 
tions and opinions of a great many able engineers who 
have looked tnto this question as being of no value. 
Engineering News has given considerable space to the 
discussion of this matter In the last few years, and it Is 
my Impression the belief is generally accepted, and T 
think the facts warrant the belief, that the clay in that 
region will stand for all time at very nearly vertical. 
My own experience covering a period of 13 vears’ labor 
In the Tropics proves this to be the case. The first 60 
miles of the Guatemala R. R., from Puerto Barrios, runs 
throvgh a country similar in all respects to that between 
Greytown and Lake Nicaragua. Nearly all of the grad- 
ing was done on this line in 188% and 1884. The cuts 
were all taken out on % horizontal to 1 vertical. The 
work was abandoned until 1893, when {tt was resumed. and 
the road eompleted for 134 miles. of the euts were fornd 
to be In good condition, and beyond clearing the roadbed 
again, very little work was required to put it In shape to 
lay the rails. However, not the least of many troubles 
was slides; but upon examination it was found in nearly 
every case to be due to a layer of harder or stiffer clay 
impervious to water, three or four Inches or more in 
thickness lying parallel to the surface of the ground. 
Water which seeped through the ground to this layer 
would follow it downward until it found an outlet, and 
when an excavation cut through one of these seams there 
would be a slide, caused by a loosening of the earth above 
the flow of water. Such slides give never-ending trouble, 
and no proper slope can be given in the first instance 
which will avoid sliding. The proportion of these slips 
to the others is too small, however, to warrant an increase 
of the slope ratio on all others. The cuts on the Nicara- 
gua Canal Co.'s Railroad were made in 1890 and 1891 
while the writer was in charge of the construction of that 
road, and when he returned, in 1898, he saw no change 
in the slopes. The excavations on the Guatemala 
Northern Ry., the Centra] and its branches of Guatemala, 
the Honduras Ry., the Salvador Ry., the Nicaragua and 
the Costa Rica railways are all taken out with slopes of 
% vertical to 1 horizdntal or steeper. Some of these lines 
have been in operation for more than twenty years, and 
the sides of the excavations stand perfectly well except 
as mentioned above, where springs occur. Here in Manaos, 
Brazil, almost under the equator, with the conditions 
about the same as in the interior of Nicaragua, except 
the soil is all clay as on the east side of Nicaragua, both 
the railroad cuttings made some six years ago, slopes 


1 on 5, and excavations for streets, some of which are 
ten meters in depth with vertical sides, stand perfectly 
well. Very truly yours, H. C. Miller. 


Manaos, Brazil, Aug. 19, 1900. 


Setting Slope Stakes in Cross-Sectioning Earthwork. 


Sir: Mr. Antonio Liano, in your issue of July 19, 1900, 
deduces formulas for calculating distances out to slope 
Stakes when cross-sectioning for earth work. The writer 
has deduced formulas for the same purpose which he 


thinks even simpler and easier of application than Mr. 
Liano’s. 

Fig. 1 is the same figure given by Mr. Liano with some 
modification. 

The side slopes of cuttings or fills are always stated by 
the ratio of the number of horizontal units to one unit rise, 
or the co-tangent of the angle made by the slope with the 


3 
horizontal. Thus the slope ry is commonly designated a 


“one and a half to one slope.”’ Therefore I designate the 
slope E F, 8 : 1 = 8; the slope C I, 8’: 1= 8’. 


It needs no demonstration, that from Fig. 1, d = Sh’ + 
w, also d == (h — h’) 8S’; therefore, S’h — S’h’ = Sh’ + w, 
from which 

S’h—w 
h’ = ———_. 
8’ +s 

If the slope C I is broken, then let w’ = distance out to 
last break in slope, and h”’ = the fill at that point. Then 
as before: 


d = Sh’ + w and d = (h” — h’) 8S’ + w’, 
Sh’ + w = S’h” — S’h’ + w’, 
from which 
S’h’” + w’—w 
= ——___—__. (2) 

If the slope C I is in the same direction as E I, as in 
Mr, Liano’s formulas, the sign before S’ is simply changed. 
When h is so small that grade passes from cut to 4ill 
within w, change the sign before S. The formulas are 
equally applicable to both cuts and fills as all levelmen 
will understand. 

In earth work S and w are nearly always stated. As- 
sume that it is desired to cross-section a road bed, as did 
Mr. Llano, with base or crown of 20 ft., and side slopes 
1% tol. Then S = 1.5 and w = 10. Substituting these 
values in (1) and (2), we have: 


S’h— 10 S’h” + w’ — 10 
8’ +15 8’ +15 


Now S’ can be approximated very closely by taking the 
reading at the center stake or last intermediate and sub- 
tracting from it the reading 10 ft. out and calling this 

10 
difference, or fall, f. Then S’ = ——, or any distance, di- 
vided by the fall for that distance. 


in (3) and (4), 


Substituting S’ — > 


10 10 
10 10 
—+15 —+15 
f 


A small table of reciprocals from 1 to 100 will be found 


10 
useful in the field to determine quickly hs 


Figs. 2 and 3 show two of the numerou: 
countered. The light lines show the origina) - 
the heavy lines show crown and slopes of adi. 

In Fig. 2, it will be readily seen that for: 


— S’h — 
plies changing the sign of S’, h’ = 


— sy 
cases, w = 2, 8 = 2, S’ = 3; substituting, 
h’ = 3h + 2. 
In Fig. 3, formula (2) applies, changing si: 
before, w = 2, S = 2, S’ = 3; substituting, 
h’ = — 3h” + w’ — 2. 
w’ is very often constant, and is usually 4, a: 
w’ being level, these put in (8), gives: 
bh’ = — 3h + 2. 
It is understood, of course, that In all instar 
h’ is determined d is obtained from the formu! 
+ Ww. Yours respectfully, 


A. Miller Todd, U. S. | 
Greenville, Miss., Aug. 11, 1900. 


Sir: A letter in Engineering News of July 19 
subject of cross-sectioning is doubtless typical of 
letters that are received by technical papers 
The writer in each case imagines that the pub 
h's formulas will be of great assistance to the ¢ 
neer. It is safe to say, however, that the prac: 
will ignore every formula or method that invol: 
calculation, or in any way adds to his menta! 

In order to reduce to a minimum the work 
the points where slope stakes must be set, 
some years ago devised a level rod which, in « 
with a specially graduated tape, makes the 
slope stakes entirely automatic; and so greatly { 
the work that 50% more stakes may be set in a 
by ordinary processes. 

T shall first describe the graduation of the tap 
construction of the rod, afterward indicating 
thereof. Take any ordinary linen tape graduat: 
and tenths, and beginning at the zero end lay 


tape half the width of the proposed road bed. If | 


bed is to be 20 ft. wide, lay off 10 ft. on the tap», 
the tape over and on its blank side and directly op; 


tl 


10-ft. mark paint 0 with india ink. Beginning ai *} 
point make a series of marks 1% tenths apart ‘f +) 


side slopes of cuts are to be 1%4 to1; but, if the side 


are 2 to 1, make the aforesaid graduations 2 tent 


he ar 


Next paint over each mark its proper denominatior 


ginning at 0 and progressing exactly as any 
graduated. Fig. 1 shows the front face of th: 
engineer’s linen tape. 
same tape graduated as just described. The gr 
need be carried out only as far as the probable di 
any slope stake from the base line. The rod is s 
more difficult of construction, but is withal sir 
inexpensive. 


iduat 


omew! 


It consists of a strip of white pin: 


ins. x 10 to 14 ft., dressed so as to leave a bead o: 


side, as shown in cross-section, Fig. 3. Passin 


the rod lengthwise is a movable endless tape gratuat 


from the top downward; that ts, in exactly the 
direction to the graduations of the common se! 
rod. The ends of the rod are rounded, as show 
side view, Fig. 5, so that the tape will slip read 


tape should be 1 In. to 2 ins. wide; but, as the writ 


f_raading 


n fr 


ily 


been able to find no suitable tape in the market of 
width, he has made one by cutting an ordinary 1")-" 


linen tape into three pieces, laying two of the pi 


by side, blank face down, and the third piece on top | 


tw 


the two. The third piece is then sewed onto 


pieces, preferably by a shoemaker, the result being a 


1% Ins, in width. Stretch a section of this prepa 


+} 


red 


th 


Fig. 2 shows the rear face of t} 


th, 


The 
r has 
th's 


ia 


tape 
tape 


fastening it with thumb tacks to a table, and gratuate 


carefully in feet and tenths, marking with a pen: 


1. U 


nor 


this tape stencil the feet and tenth figures, progress 0s 


from the top down. Stencils may be cut out 
board and the outlines marked on the tape with 
afterward filling it with india ink. The block 


figures shown in Fig. 6 enables one to read to the ‘| { 


The graduated tape is stretched around the 
about the same tension used during the process o 


of 


a pel 


forty 


rod 


f¢ 


tion, and a mark is made where the tape Is to be =; 


Fig. |. 


Ene. NEws. 


Fiq. 2. 


FIGS. 1 AND 2.—METHOD OF GRADUATING TAPE FOR CROSS-SECTIONING. 


In very nearly level country the formulas are useless, 
but in rolling or very uneven countries if the leveler would 
accustom himself to applying the formulas he would 
find them a saving of time. They will be found especially 
handy if he has an inexperienced rodman, 

In the enlargement and repairs of existing embankments, 
etc., such as is often necessary in levee work, S’ becomes 
a stated quantity and the formulas then become exceed- 
ingly simple and easy of application, 


it is then taken off and a soft leather splice sewed 
to make the tape continuous. To get the tape ba 


the rod it is necessary to bend the rod slight 
form of a bow and slip the tape over the ends. 
is held in place by small wire staples that span 


ly 


and are driven into the rod at intervals of about ° 
The ends of the rod are protected by U-shaped - 


brass, as shown in Figs. 4 and 5. 
rollers should be provided at yhe ends of the 


It would se 


r 
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pe would travel with ease, but the writer has 
a unnecessary. It might also seem desirable 
wap me sort of a clamp to prevent the slipping 
‘ after a reading of the rod has been taken, 
= t wise is not needed. 

on of setting slope stakes, using the tape and 
i as above described, is as follows: Assuming 
take setting begins at Station 0, and the pro- 

Zlevation is 121.0, while the nearest Bench 
ion is 127.32, set up the level at a convenient 
sown in Fig. 7, hold rod on B. M., and move 
tape up or down until rod reads the difference 

BR. M. elevation and Grade Elevation, in this 
Next hold rod on ground at center stake at 
the rod reading will give the center cut direct 
ther caleulation, Next move the rod out to a 


re Wi 
Cross Section. 
| 
Za) 
| L \! 
‘Endless Tape 
Graduated trom 
Top Downwards. 
Fig.4 Fig.5 
Side Ena 
0 Elevation Elevation. 


Ene News 


Figs. 3, 4, 5 and 6.—Level Rod for Cross-Sectioning. 


point where it is estimated the slope stake should be sei, 
and let us assume that the rod reading is 7.3. Measure 
with the specially prepared tape (shown in Fig. 2) from 
the center stake to the rod, holding the end of the tape 
it the stake. If the tape reads 7.3, the spot where the 
rod stands is exactly the right place for the slope stake; 
if, however, the tape reads, say, 6.6, then move the rod 
a few tenths further out and read rod and tape again, 
repeating the operation until the rod and the tape read 
rxactly alike, and at that point drive the slope stake, 
merking thereon the rod reading, which will be the cut. 
it will be seen that no calculations at all are involved 
this method of slope-staking, except the preliminary 


vculation for the first rod reading, and that errors are 
praclicaily impossible. Should the grade be + 0.5% from 
Station onward, it will be necessary to. move the tape 


flown 0.5 ft, before taking rod reading at Station 1, and a 
like amount at each succeeding station. 

When a fill is encountered it becomes necessary to hold 
the red upside down, both on B. M. and ground. This 
40 be done without error, since the figures on the rod 


Fod=7.3 


Fig. 7.—Sketch Illustrating Method of Using Rod 
and Tape in Cross-Sectioning. 


'y clear when reversed. If, however, it is feared 
that ‘rs may be made, another rod should be con- 
similar to the one described except that the 
vuld progress from the bottom upward; one rod 
! for cuts, the other for fills. 

matic leveling rod is as useful for running a 
file levels as for cross-sectioning, the operation 


n B M., whose elevation is, say, 127.32, and 


set the endless tape so that the last three figures, namely, 
7.32, are read on the rod, then wherever the rod is held, 
the rod reading wi!] give the elevation of the point upon 
which it is held by prefixing the first two figures of the 
bench mark, namely 12. In other words, the rod read- 
ings give the elevations of the ground or bench mark 
direct and without calculation. When it is desired to 
move the level forward, take a rod reading on the turning 
point, say 1.24; move the level forward, set up, raise 
or lower the endless tape until the rod again reads 1.24 
and proceed as before. It will be observed that the rod 
automatically adds or subtracts, thus relieving the in- 
strument man of all mental labor: while the notes are 
kept entirely in one column which is at once the rod 
reading and ground elevation. 

Engineers who are fond of harping upon the great exact- 
ness of their leveling will raise the objection that an 
automatic rod such as described will give results alto- 
gether too approximate. With them the writer can not 
agree. It is seldom that grading closer than 0.05 to 0.1 
ft. is required on any work; and for such purposes a rod 
read to hundredths on B. M.’s and tenths on the ground 
is sufficiently exact. Reading rods to thousandths on B 
M.'s and hundredths on the ground is one of those ab- 
surd time-consuming practices with which the writer has 
no patience; and it is observable that the engineer that 
reads to thousandths is the one that oftenest makes mis- 
takes of feet. 

While the writer has an application for patent pending 
on the rod as above described, no one who makes such a 
rod for his own use will be prosecuted, and a few hours 
spent in preparing a tape and rod will be saved tenfold 
on even a short line of road or railway cross-section work. 

H. P. Gillette. 

751 Powers Block, Rochester, N. ¥., Aug. 4, 1900. 


Notes and Queries. 


W. S, New York city, asks what is meant by a ‘‘watch 
tackle’? in bridge erection; also whether turnout curves 
are more commonly set out by offsets or by deflection 
angles. 


E. B. asks for authorities om the methods of constructing 
gravity coal pockets. Also, at what angle will coal run on 
a wooden floor, and what is the angle of repose in a pile 
of coal of different sizes? 

In Engineering News of Jan. 26, 1899, will be found a 
description and drawings of the coal storage bins of the 
Capital Traction Co., of Washington, D. C. A series of 
letters on the formulas to be used in proportioning coal 
bins appeared in the following issues: Nov. 4 and Dec. 30, 
1897, and Jan. 27, March 3, April 7 and May 5, 1898. 

W. H. A. writes: ‘“‘Can a concrete arch bridge be said 
to have both substructure and superstructure? and, if so, 
where is the dividing plane located?’”’ 

Certainly the arch itself is a ‘‘superstructure,’”’ as much 
as if it were made of metal or wood, and as certainly the 
part resting on the foundation bed is a ‘‘substructure.”’ 
Usually the dividing plane would be located at the top of 
the abutment, and in the construction it is common to 
emphasize this line by a projecting ledge or molding. 


A LOUD-SPEAKING PHONOGRAPH has been invented 
by Mr. H. L. Short, of Brighton, England, and is de- 
scribed by the London ‘Electrician’ as follows: 

In appearance it is merely an ordinary phonograph, with 
a large trumpet, measuring 4 ft. in length. Inside this 
trumpet there is a small and delicate piece of mechanism 
that looks something like a whistle. This is the tongue 
of the machine. Instead of the ‘‘records’’ being taken on 
wax, in the usual manner, a sapphire needle is made to 
cut the dots representing the sound vibrations on a silver 
cylinder, and when the needle travels over the metal a 
second time the vibrations cause the whistle to produce a 
series of air waves and the machine thus becomes a talk- 
ing siren, which transforms the human voice into a deaf- 
ening roar. Experiments have been made near the Devil's 
Dyke, Brighton, where the inventor has his workshops. 
The instrument was placed on the roof of the laboratory 
and was made to repeat a number of sentences. At a 
distance of ten miles, it is said, the sounds were plainly 
heard by a large number of people; every word being 
perfectly distinct, and at a second trial, with favorable 
wind, it was found that an unknown message could be 
taken down in shorthand at a distance of twelve miles. 

The possibilities in such an instrument are not pleasant 
to contemplate. If it works, and the campaign managers 
get hold of it, they can literally cover the country with 
their speeches and pour arguments into the ears of voters 
whether they will or no. Of course, the apparatus would 
have obvious uses, as for sound signaling between ves- 
sels, but its operation would have to be regulated by 
legislation. 


EXPERIMENTS ON METHODS OF SEWAGE DISPOSAL 
AT LEEDS, ENGLAND. 


The city of Leeds, England, has been engaged 
for over two years in experiments upon methods 
of sewage disposal. Chemical precipitation works 
have been in operation there for a long time, but 


the amount of sludge to be disposed of—some 300 
tons per day—and the imperfect purification ef- 
fected have become so troublesome that seme 
better method of disposal has become an urgent 
necessity. The results of the experiments have 
just been made public in an elaborate report. Hon 
Wm. T. Hunt, Chairman of the State Sewerage 
Commission of New Jersey, writes us that on a 
recent trip abroad to inspect foreign systems of 
sewage disposal, he found that the experiments at 
Leeds were being conducted on a broader and 
more hospitable plan than anywhere else. Nearly 
every method having any promise of practical 
value was given a fair trial. We are indebted to Mr. 
Hunt for a copy of the conclusions of this report, 
in which the commission in charge of the experi- 
ments sums up the results of its work up to the 
present time. It presents in small compass so 
complete a statement of the experience with the 
recent processes of sewage diposal that we print 
it in full, as follows: 


All the experiments in biological treatment showed the 
remarkable purifying effects of bacterial oxidation, and 
that it was more rapid in dealing with dissolved impurities 
than with solids in suspension, many of Which are but 
slowly reduced. 

Double cont*ct beds gave good results with crude sewage 
and excellent results with partially settled sewage or sep- 
tic effluent. Single contact beds are insufficient for deal 
ing with crude sewage, but gave fair results with settled 
sewage or septic effluent. The real difficulty with confact 
beds is to mainfain capacity. No doubt the loss of ca 
pacity is due partly to degradation and consolidation of 
the material of the beds; but even if maferial can be 
found of even size and not liable to break up, and even if 
the bulk of solids in suspension is first settled, the chok- 
ing up of the beds would be likely to arise sooner or later. 
The hope that the accumulation would be dissolved by rest 
has not been fulfilled at Leeds. The beds, however, di- 
gest a large part of the suspended solids put upon them, 
but only by working them at the rate of one filling per 24 
hours could the continued life of the rough bed be secured, 
and even then the ultimate choking seems inevitable, 
owing to retention in the beds of matters which have 
reached an irreducible condition. 

It is proposed, before finally abandoning contact beds 
for the treatment of Leeds sewage,to try experiments with 
beds so constructed that they will pass out undigested 
matters with the effluent non-putrescible matters which 
will be afterward settled. 

The continuous filtration of sewage or septic effluent on 
fine beds, although giving very good early results, would 
appear to be impracticable on account of the rapid chok- 
ing of the beds. On the ofher hand, continuous filtration 
over very coarse material, of septic effluent, and even of 
sewage, has given interesting and remarkable results, if 
the solids in suspension, which come out in the effluent, 
are settled after filtration. These solids are non-pu- 
trescible, can be readily settled, and the drying does not 
give rise to evil odors. It would seem that the coming 
through of these solids, which for the most part are not 
further reducible and largely mineral, ensures the per- 
manences of the coarse continuous beds. 

It has been found practicable, for long periods, to work 
coarse continuous beds 10 ft. deep at the rate of 200 
gallons per square yard, or 1,000,000 gallons per acre per 
day for septic effluent. At this rate results giving over 
0% purification are obtained, after settlement of solids 
coming out in the nitrate, and, although at this rate some 
of the solids are retained in the filter and there accumu- 
late, they can be washed out by increased flow which nat- 
urally arises with storm dilution. This possibility of 
dealing with storm waters is an important feature of the 
sysfem. 


It would seem practicable to deal on such beds even with 
crude sewage (previously strained through several 
screens), but in this case a depth of 12 ft. of material 
would be required for Leeds sewage, which is not very 
strong. These latter experiments have not been carried 
on long enough to draw from them any definite con- 
clusions. 

With continuous beds the chief difficulty will be thaf of 
distribution, the ideal being an equal rain of sewage over 
the whole surface, and difficult of accomplishment on a 
large scale. 

The experiments will be continued, and it is proposed, 
in constructing new experimental! ‘‘Leeds’’ beds, to avoid 
artificial heating of the sewage, which it is feared, will 
prove too costly, and to so construct the beds that they 
may, as far as possible, conserve the heat of the sewage, 
which, even in winter, is always many degrees over freez- 
ing point. No doubt this question of retaining the heat 
of the sewage is one of the difficulties of continuous filtra- 
tion. There is very little loss of heat in contact beds. 

Experiments ave proposed fo secure a material of even 
size and form, and not liable to become broken up, and 
this Is not less necessary for the permanent life of the 
continuous than of the intermittent filters. 

Neither the continuous or the intermittent systems of 
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filtration give rise to any evil odors. Both give excellent 
results on chemical analysis, and effluents which improve 
and do not deteriorate on keeping. From the bacterio- 
logical point of view, however, all the filtrates contain a 
greatly larger number of bacferia than the standard of 
numbers allow for drinking waters. This objection is not 
very material, as It is qu te impracticable in the treatment 
of sewage, to require transformation into liquid of a po- 
table quality. Indeed, the presence of bacteria in the fil- 
trate may be looked upon as an active element of further 
purification, and it is only to be remembered that the 
presence of a large number of beneficent bacteria is always 
accompanied by a proportion of pathogenic species. Where 
filtrates proceed from fever hospital sewage, for insfance, 
or where filtrates pass to streams which are used for 
drinking purposes, some process of final sterilization, with 
a view to the extinction of pathogenic germs, may be de- 
sirable; but in the case of Leeds, where the purified sew- 
age passes into a stream which will scarcely at any 
time be brought to a drinkable condition, the presence of 
considerable number of bacteria in the final flow cannot 
be considered as an objectionable feature. 

This is necessarily an interim report, and no doubf, as 
the experiments are continued, fresh light will be thrown 
on this interesting and important subject. The corpora- 
tion of Leeds has just purchased a large esfate of 1,890 
acres for purposes of sewage disposal, and several years 
will be required before the great volume of sewage of the 
city and its dilutions can be conveyed to it. There will, 
therefore, be time to continue experiments, and to seftle, 
with certainty, the best method ot treatment for local con- 
diions. 


BACK LIGHTS POR SIGNALS.* 


By W. H. Lane.t 


The great increase In the number of signals installed 
within recent years has demonstrated that the present 
standard colors for signal indications at night are In need 
of a radical change, as there are too many chances for a 
confusion of signals, and wrecks and derailments directly 
traceable to this fault are altogether too frequent. The 
use of the white light for a clear signal at night Is the 
cause of most of the trouble. The substitution of a green 
light for white as a safety signal, and yellow for green as 
a caution indication, will go far towards eradicating this 
evil, and it may confidently be predicted that the majority 
of the ra'lwavs In America will adopt these colors as 
standards In a few years. 

The white light ts also used as a back-light while the 
signe! is at safety: whereas the danger position is shown 
on the back of the signal by a purple light. Not infre- 
quentiv has the white back-light led to confusion, and ft 
world be 9 step forward to eliminate this. 

The Mability for an engineman to berome confused at 
night increases as the number of signal lights becomes 
greater. esnecially at large Interlocking plants. With the 
front I'ehts on the automatic Interlocking. train order, 
and station efgnals, all of which must be strictly observed, 
there Is already sufficient chance for confusion. and the 
back-lights on these signals should be so distinctive in 
color that they may be readily distinguished from the 
front lights. 

Until within recent years, one of the serious problems 
which confronted signal engineers was to obtain a lamp 
that could be depended upon to burn all night under all 
conditions of the weather, and lights were displayed on 
the backs of signels In order that the towermen might 
have some means ot knowing when the lights did not burn 
properly. Back lights thus came to be considered a neces- 
sary part of the signal, and they were displayed on all 
signals Irrespective of their position {n reference to the 
tower. With the advent of automatic signals no one 
thoveht of dispensing with these lights, but there does not 
seem to be any good argument for their use on anto- 
matic signals, espectally on portions of a road remote 
from towers and stations. Their use on these signals has 
led to confusion. Tt seems, therefore, that the use of back 
lights on automatic signals may be more dangerous than 
their discontinuance would be. Some roads have already 
dispensed with the back-lights on all automatic signals 
and are well satisfied with the result. 

There seems to be no reason for back-lights on those 
signals at interlocking plants, the front lights of which 
face the tower. In fact, signal lamps have reached such a 
state of perfection that {if it were possible to have some 
guarantee that they would always receive proper atten- 
tion, it would be a question whether back-lights should he 
used on any signals. But since the lampmen are not In- 
fallible, and since lamps do fall to burn properly on ac- 
count of improper care or lack of inspection, it would 
seareely be wise to discontinue the use of back-lights on 
all signals. But on those signals that require them we 
should eliminate the white light. The only color left is 
purple—the color now used as a back indication on a 
signal while it is at danger. This color is an ideal one for 
this purpose, for although it has not sufficient carrying 
capacity for use as a front light, it can be clearly distin- 
guished at a distance of about 4% mile, far enough for the 


“®Abstract of a paper read at at the meeting, of "the Railway 
Signaling Club at Atlantie City, Fan t. 11. 
+Supervisor of Mechanical Signals, Lenigh Valley R. R. 


needs of a back-light. The normal position of signals at 
interlocking plants is at danger, and the signal is at 
safety only for a few minutes preceding the arrival of a 
train and during its passage. Why, then, is it necessary 
to have any light displayed at the back of a signal while it 
is at safety? Let us suppose that a light be extinguished 
by the jar of the post occasioned by the signal being pulled 
to safety. In this case one of two conditions might arise: 
either the engineman of the approaching train would note 
the absence of a light where one is usually displayed, and 
treat the signal as a danger signal, or, uncertain of the 
previous existence of the light, or its location, he would 
pass the signal. Certainly in the first case no accident 
could happen; while in the second a train would pass a 
signal at safety. There does not seem to be any possible 
chance for an accident under either of these conditions, 
and no more probability of delay than in the present prac- 
tice. By this arrangement of back-lights an indication of 
the improper working of the signal would also be given, 
as there would be a blue light displayed with the signal 
when at danger, and no Nght when at safety. The back 
spectacles should be so designed that the blue light will be 
covered at all times except when the blade is in the 
horizontal position. Such a spectacle would not require 
a blue glass, as there would be a blue glass in the back 
of the lamp. 


AUTOMATIC BLOCK-SIGNAL FAILURES DUE TO 
LIGHTNING.* 


By H. D. Miles.t 


There are two kinds of failures of automatic signals due 
to lightning. the failure of signals to clear and the conse- 
quent delay to traffic and the failure of signals to go to 
danger and the consequent imperiling of train movements. 
Three years ago the efforts of signal and railway com- 
panies were directed to the abolition of the latter evil, and 
I believe that I am within the truth In saying that !t is 
possible now to prevent (except possibly in rare instances), 
lightning or anv high potential foreign current causing the 
false display of clear signals. To-day the problem is how 
to avold the other evil, namely. the setting to danger of 
avtomatic signals due to the action of lightning currents. 
The Introduction of the carbon contact for relavs and their 
use in combination with fuse wires has solved the first 
problem. A lightning arrester which will take care of the 
heavy discharges without opening the circuit, combined 
with the use of carbon to prevent the fusing of relay con- 
tacts by so much of the lightning current as may pass 
through the arrester, are the devices annarently which 
must be employed to solve the second problem. I believe 
that It is too early to say that the solution of the latter 
has been accomplished, nevertheless, the service rendered 
by the choke-cofl Nghtning arrester encourages the belief 
that it or some better device will accomplish what is de- 
sired. The fuse wire is the chief agency of our present 
woes, and until it is dispensed with, the block signal 
maintainer is sure of an abundance of calls Gurtng the 
lightning season. 

The only utility of fuse wires where carbon contacts are 
emploved is to protect the relavs and signal instruments 
from the heavy lightning currents: If these can be diverte4 
to the ground before reaching the Instruments, the vrob- 
lem will be solved. It is possible that the railwavs. 
through over-cautiousness. have made too free use of 
low capacity fuse wires. A great many one-ampere fuse 
wires are blown by currents which would not injure the 
Irstrument were no fuse wires used. 

A brief history of the steps taken by the Michigan Cen- 
tral R. R. to overcome the difficulties mentioned may be 
of interest. 

Previovs to 1896 the Michigan Central had 31 miles of 
automatic blocking in service, a little more than half ot 
which was controlled by track circuit. Practically no 
trouble was had with the track instrument system, as the 
line wires did not lead to ground or come into close 
proximity with grounded circuits. The signals controlled 
by track circuit were somewhat affected, but as the line 
wires were mostly confined to the over-lap section, and as 
few lightning storms passed over this territory during the 
two years In which these signals were in service prior to 
1896, the difficulties experienced were so few that the 
lightning question was considered of little !mportance. 
During 1896, 110 mfles of the track circuit system of au- 
tomatic signals were installed, but were put In service so 
late In the year that ft was not until 1897 that the import- 
ance of the lightning problem was realized. On this In- 
stallation, Indicators were used at all main track switches 
and the consequent long lines of overhead wire, necesst- 
tated by the introduction of the indicators, aggravated the 
difficulties. 

The first arrester used to prevent the fusing of contacts 
and the burning of magnet coils was the old style saw- 
teeth type, the ground plate being connected with the relay 
wires which led to the rails of the track. The lightning 
currents which fused the relay points did so on account 
of the path afforded through the track relay, track wires 
and rails to g: wnd and as the alr gap between the con- 
tact strips and ground plate of the arrester was less than 

*abstract of a a paper read at ‘the meeting of the Railway 
Signaling Club at Atlantic City. N. +. Sept. 11. 
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that between the armature and magnet co!). 


relay, it was naturally inferred that high - Weng 
rents would take the path of least resist. 
avoid fusing the contact springs. The sc, — 
by this form of arrester, even when com) ae 
wire protection, did not prevent the fusin. 

contact points, and consequently these arres:. ne 


doned in 1898 and carbon contact strips an: 
arresters having a high resistance substan by 


contact between the ground plate and the pio a 
which were connected to the track and 
substituted. One-ampere fuse wires for at 
ampere fuse wires for line circuits were used aaane 
with these arresters. The ground plates in + oa 
connected with galvanized iron pipe driven |. zrouna 
experience having proved that the use of rails ae 
grounds increased the number of signal fai!) 

To further guard against the danger of - polnts 
carbon points were used in relays to contro ine ol. 
cuits and the Buchanan back-contact shun: coal 
where track circuits were controlled, in order hunt the 
track battery should the front contact fuse. ie oes 
sidered impracticable at that time to use « t points 
made of carbon for controlling the low potent!» 
rents, on account of the high resistance of the: © dstanca 
Since these alterations were made there has © © heen , 
single case of a signal being held clear by fu: yntarte 
although many instances have occurred of signals 


being held at danger on account of blown / wires 
From Jan. 1 to Aug. 20, 1900, 36% of the fai!.- < or 
nals to clear were caused by lightning, and r 
these failures were due to blown fuse wires. 

In 1899 five miles of the semaphore type of »:tomasin 
signals were installed, carbon contacts being er% ty oan. 
tro] all circuits and 2\%-ampere fuse wires an? oni) 
lightning arresters being used in all line circuits no eate. 
guards other than carbon contacts being provide’ for the 
track circuits. In this instance. the arresters. 
being In the relay boxes. were located in cast tron boxes 
on the telegraph poles. Two types of choke co!! arrestors 
are emploved. In one the coll of wire is wound 
rubber spceol or cylinder, in the other the wire is wound 
on a porcelain snool having a hollow center in which ‘s 
inserted a soft iron core. The Hall Signal Co elaime 
from a series of tests made with a high potential curren: 
that the simple choke col] arrester discharged shout 
of the current to ground, while the fron coi! discharged 
95% of the current to ground. TI believe the theory {s that 
*he fron core offers an additional retarding effect to the 
flow of the current, thus causing it to discharge more 
freely to the ground plate. 

On this latter section of blocking. no signal failures hav: 
occurred due to lightning since this installation was com- 
pleted, although lightning troubles have been experienced 
both east and west of this section of blocking. and the 
porcelain spools of three of the arresters have heen shat- 
tered by lightning. It is too soon to judge of the efici- 
ency of this method of protection, but as there are line 
wires throughout each block and several lightning storms 
have passed over this section, the inference to be drawn 
encourages a fair hope for the future. 

On 15 miles of double track blocking now about to be 
Installed on the Canada division, the semaphore tvype of 
signal will be used and distant signals wil! be provided in- 
stead of overlaps. Polarized relays instead of line wire 
will be employed for controlling the distant s'enals, thus 
reducing the field for lightning troubles as far as poss!- 
ble. Where line wire is used for indicators ani for con- 
trolling slots on interlocking signals, the choke col! ar- 
resters with fron core centers will be used, but no fuse 
wires will be employed either in fhe track or I!n> circuits 
Carbon points will be depended upon to prevent fusel 
contacts dye to light discharges, and the choke coils wi! 
be depended upon to take care of the heavy ‘!scharzes 
The maiority of the blocks are two miles in length, ani 
each two-mile block is subdivided into four sections, con- 
sequently there are numerous cases where the relay of 
one section controls the battery of the next section. 

The use of carbon contacts for controlling ‘rack bat- 
teries in this wey has been found satisfactory »» the five 
miles of blocking installed last year. The aversce resist- 
ance of carbon contacts, established by severs! tests on 
instruments of two years service, was % ohm. The aver 


ste. 


rly all of 
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age resistance of one-ampere fuse wires whic were !n 
service but a few days, based on several tes’: was 1-5 
ohm, therefore by the substitution of the carb.) contact 
for the fuse wire, only 2-15 ohm resistance wa: ited te 
the circuit, and this is far from a prohibitive «sistance. 
even when the ballast is against the rails, as |° ‘he cas? 
on the Michigan Central R. R., and this differs e !n re 
sistance is considerably reduced as the length ‘ service 
of the fuse wire is increased. 

Greater effort will be made to secure good ¢ = ini con 


nections than has been made in the past. A © *! many 
failures of lightning arresters to properly thelr 
function may be attributed to imperfect grou’ 
tions, therefore no reasonable expense shoul! © spared 
to secure good “grounds.” It is proposed to ‘'¢ holes 
deep enough to reach permanently damp ear!! ‘> !mde! 
copper plates in crushed charcoal at the bott: of west 
nnec 


holes and te use copper wires to make the © a 
between the copper plates gad the arresters. | © 20" 
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-pat on this installation damp earth will be found 
ble depth. 
ee easy matter to provide fuse wires if their 
e is found necessary in order to protect the relay 
ucator coils from frequent injury, but an occasional 
. to such instruments will be considered of less 
nee than the frequent blowing of fuse wires. 


ri: (RADE OF TIENTSIN AND THE CONTROL OF 
THE RIVER. 


I people not directly interested in matters 
.1| ever heard of Tientsin three months ago. 


present time it is familiar to every one. 
The has recently come into our hands a report 
on i.e trade of Tientsin, made by the British 
con. at that point so recently as July of the 
pres... year, and some interesting particulars are 


give. concerning the commerce of the city, which 
has nce that time been the zcene of siege, cap- 
ture, arnage, loot, and conflagration. 

Th trade of Tientsin has steadily grown from 
ion Haikwan taels in 1588 to 77.6 million 
Haik an taels in 1899, or, in round numbers, 
from 19 million dollars to 52 million doliars. 
pract.ally the city supplies with foreign goods 
al] tht part of China north of the Yellow River, 
extenuing as far west as Thibet, and including 
also a part of Kan Su, south of the river. It is 
also (ne key to the markets of East Turkestan 
and Thibet, and foreign merchants in Tientsin, 
says the consul, have their agents buying produce 
for them im the extreme west of Kan Su, distant 
over 1,200 miles inland, a journey so great that, 
with the primitive means of communication ex- 
isting, some of these men may very likely still be 
in ignorance of the events in China which have 
absorbed the attention of the world for months 
ast. 

"eee history of the China railway, due, as the 
consul says, to the energy and enterprise of Mr. 
c. W. Kinder, M. Am. Soc. C. E., more than to 
any other man, is briefly traced, and it is siated 
that the system had an extent of about 550 miles 
when it was turned over to a Belgian syndicate, 
in January of this year. The financial results of 
the railway’s working have been excellent. The 
operating expenses are said to average only about 
46% of the gross receipts. During the first year 
2,174,5U8 passengers were carried, of whom only 
35,843 were first-class passengers. The rates of 
fare are low—1l cent per mile for first class, and 
half that for second class. 

The trade of Tientsin is threatened, however, 
by the condition of the Peiho River. Only one 
steamer in 1899 ventured to cross the bar and 
ascend to Tientsin, whereas a few years ago all 
vessels did so. Goods are at present brought up 
to Tientsin in lighters, and in consequence freight 
rates are high. The silting up of the channel is 
ascribed to the drawing off of water from the 
Peiho by canals to the Peitang, thus lessening 
the volume of the current and the scouring effect. 
To counteract this effect, locks have been con- 
structed in the canals under direction of Mr. de 
Linde, a Danish engineer. 

It is interesting to note that the construction 
of the canals which have caused the trouble was 
undertaken by Li Hung Chang to relieve the 
floods in the Peiho, by carrying off a portion of 
the flood waters to the Pietang. Some improve- 
ment did result, so far as the height of the floods 
is concerned, but the navigation of the river has 
suffered, and just north of the city a large tract 
of 4,500 acres, formerly under cultivation, has had 
to be abandoned on account of the flooding. It is 
Stated that the foreign advisers of Li Hung 
Chang urged the straightening and improving of 
the lower channel of the Peiho River to give reliet 
from the floods instead of the cutting of the 
canals. Chinese public opinion was so strongly 
in favor of the canal scheme, however, that it was 
finally adopted. 

There is a curious reminder in this story of the 
long standing controversy over the problem of 
Mississippi control in this country. Here, also, 
it is the experts wno have urged the confinement 
of the river to its main channel, and it is the 
popular party which has favored the lateral out- 
let plan, which was tried with such unfortunate 
results in China. 

The report concludes with the following refer- 


ence to the troubles which were then impending, 
but whose magnitude was evidently by no means 
appreciated: 


Brigandage generally exists in autumn and winter in 
the neighborhood of the eastern extremity of the Great 
Wali where three separate jurisdictions meet, and facili- 
tate the escape of criminals from capture. Last year the 
brigands had become so much emboldened by the leniency 
shown towards them by the authorities that from August 
to October the whole country in that neighborhood was 
terrorized by them, and eventually 10,000 troops, includ- 
ing artillery, were required to suppress them. ¢ 

The number of the brigands certainly did not exceei 
1,200 men, and very probably was not more than 400, but 
they were armed with Manniicher, Mauser, and Winchesier 
rites, and a plentiful supply of ammunition. Not con- 
tent with plundering travelers, they held small towns up 
to ransom, demanding in one case as 45 and 
did not shrink from engaging the troops who were tirst 
sent to Suppress them, but were worse armed than they. 
Hiventually the leaders were captured and executed, aud 
at least 1U0U of their followers were put to death. ‘The 
institution of trained bands in the villages under tne super- 
vision of the miiitary officers did much w eifect this re- 
sult, and the Villagers were thereby encouraged to de- 
nounce the robbers when they took refuge among tnem. 

While troops from the south of the province were en- 
gaged in putting down brigandage in the northeast, a 
movement against Christian, and more especiaily Roman 
Catholic converts, was spreading in the south of Cnhibii, 
which subsequently occasioned the despaicn of some 3,000 
to 4,U0U troops from this neiguborhood. A sect known 
by ltoreigners as the ‘‘Boxers’’ from the gymuastic driil 
whico they cultivated had spread trom tue neiguboring 
province of Shantung into Cuibli, wrecking chapels and 
the houses of converts, and demanding ransom tor pris- 
oners and their property. The passion waiich prevails 
throughout China tor secret societies led to adherents join- 
ing tne sect in great numbers, and to the leaders being 
invited to open lodges in scores of other villages. The 
Giisl and spells used by the Boxers were supposed to se- 
cure invuinerability, and undoubtedly this belief was 
saared in DOL only by Villagers, Dut Dy many olficials and 
by boxers themselves. Ilustances of men aliowing this 
invuiMerabiuily to be tested in coid blood, with fatal re- 
sults, have been vouched tor to me by olficiais; put the ill 
success of the experiments did not shake the iaito of the 
peopie, and €ven the signt of men being shot down when 
im conflict with the troops bas not had any eifect. 

it is diffcult to understand the precise object which 
the Boxers have in view. Taoey certainiy are considered to 
be actuated by patriotic motives and in some way to be 
Opposing foreign encroachmenis on their country. But 
they are not armed with firearms, and do not seem to be 
making avy eilort to procure arms. Considerabie sympa- 
thy is felt for them by a powerful section of the official 
ciass, and though the sect was prohibited by name in 
lsovs by Imperial Edict, and the local authorities were 
ordered to extirpate all its adherents, on account of its 
disioyal teaching, no serious effort has been made to en- 
force the provisions of this Edict against them in the 
present day. 

Several of their leaders have been Taoist priests, which 
may account for their ciaim to possess supernatural gifts. 
But their adberents are to be found among Villagers, shop- 
keepers, servauts, and su:diers without any distinction of 
Ciass. Hitnerto their hostility, in this province at any 
rate, has peen directed soleiy against Christian converts, 
though the inscription on their banners runs ‘‘Exalt 
Ch ing (the present dynasty), extirpace foreigners.’’ The 
Spread of the sect is undoubtedly due in a large measure 
to the apsence of rain, which is ascribed to the evil acts 
of foreigners, and owing to which the country people are 
without occupation as they have been unable to get any 
seed into the ground for spring crops. There is reason 
to hope that the fall of rain may send the people to their 
farms and prevent the movement assuming any serious 
proportions. 


ANNUAL MEETING OF THE CENTRAL STATES 
WATER*WURKS ASSOVIATLION, 


The fourth annual meeting of the association was held 
at Columbus, O., Sept. 4 to 6. After the usual prelimin- 
aries, Mr. C. W. Wiles, of Delaware, O., President of the 
association, read his address. He ascribed the rapid 
growth of the association largely to the aid given by the 
associate members and by the daily and technical press. 
The report of the treasurer showed a balance in hand of 
$130. The constitution was amended by adding Tennessee 
and Iowa to the section covered by the association, which 
previously embraced Ohio, Indiana, Kentucky, Lillinois, 
Michigan, West Virginia and Western Pennsylvania. 

A committee was appointed to work with committees 
from other societies to secure legislation against electroly- 
sis. Its chairman is Mr. F. A. W. Davis, of Indianapolis. 
It was also voted to refer to the executive committee the 
matter of printing papers in advance of the conventions. 
A number of members were in favor of such advance pub- 
lication, in order to secure more discussion. Not even the 
names and authors of papers were announced on the pro- 
gram this year. 


Uniform Municipal Accounts and Reports. 


By M. N. Baker, New York City. 

This paper opened with the statement that after an 
examination of thousands of printed and written reporis 
the author was convinced that ‘the financial accounts and 
general records of most of the water-works of the United 
States are in a deplorable condition.’’ State supervision 
of municipal accounts and the adoption of uniform 
schedules for summaries of statistics in annual re- 
ports were suggested as steps towards improving these 
conditions. It was also suggested that the Central Siates 
Water-Works Association appoint a committee to con- 
fer With simiiar COmmiliees [rom other societies to tor- 
ward the geberai scheme of uniform aecounts in ail 
bianches of municipal activity. 


in discussing this paper, Mr. J. J. Pater, of Hamilton, 
U., Said a for Unitorm accounts and slate audit was 
introduced in tue last session of the Onio legislature. Mr. 
Wim. A. Veacn said there was DO question as to lack of 
uniformity. He moved that the President appoint a com- 
mictee of three to carry out the suggestions in the paper. 
This mouon was carried, and the President appointed as 
that commiitee Messrs. W. A. Veach, of Newark, U.; W. B. 
Mitcoell, of Piqua, U., and Fred J. Catlin, of Flint, Mich. 


Stone Masonry for Water-Works Plants. 

By Chas. A. Hague, M. Am. Soc. M,. E., New York City. 

autoor said be preferred American Portland cement 
to the foreign Drauds. tie urged the importance of seeing 
that coutrac.ors lake (hemseives \uorougaly familiar with 
the specinucations under which they are working, instead 
of loliowilng preconceived uotious, The paper dealt, for 
tue WOst part, wilo the methods to be empioyed in secur- 
ing water-tight walls. Where the work is complicated or 
its quality is of far more importance than its cost, it is 
advisable to have it, or parts of it, done by day iavor, in- 
stead of by contract. ‘There was no discussion ou this 
paper, except a remark by Mr. Jerry O'Shaughnessy, of 
Columbus, O., to the effect that no one would dissent 
from the points made by the author. 


The Causes of Tastes and Odors in City Water. 


By 8S. J. Hoggson, New Haven, Conn. 

The burden of this paper was that a great mistake has 
been made as to the causes of tastes and odors in water. 
in 1806, or thereabouts, a professor in Yale University: 
made a mistake by saying that this water trouble was 
caused Dy a conterva of ihe algae species, or the sub- 
merged piabt Commomy KnOWD as the fresh water sponge. 
iuis Wislake Was quile Datural, as tbe Waler Was ex- 
amined during its sickness aud the geiatinous substance 
of tuis piant pad absorved the tisn-iike odor of the water 
(note this—Kd.) and it held it more tenaciously than o.ner 
piants. . . . . This fresh water ‘‘what is it’’ bas been 
held up to screen every complaint for the last 40 years, 

The author did not state his views as to the causes of 
tastes and odors in water very clearly, further than to 
indicate his belief that they are due to gases generated 
in water when it attains ‘‘a temperature intermediate be- 
tween that of ice passing to water and water passing to 
steam.’’ Such gases are dissolved by the water and be- 
come a consiituent part of it, so that ‘‘filtering, boiling, 
freezing or even distilling bas little (if any) eifect upon 
it.’ According to the author, state and local boards of 
bealth have misconceived this whole question, as will be 
apparent trom the following quotation: 

In the opinion of the writer, the best way to put out a 
fire is to prevent the first smoke of the match. in my 
Own case i would rather prevent the vlher trom 


puliing the trigger than to have a whole state board of 
heaith probe for the ball, 


The exact extent of the water ‘‘sickness’’ which has 
been so misconceived by scientists and others all these 
years is stated by the author as follows: Of 3,800 water- 
works in the United States and Canada in lsu 
there are 957 of them who sell diseased water during the 
summer mouths. lhere are 1¥3 waler systems waoich now 


have the disease in a miider form, but will bave it in 
force in the near future.* 


The three papers abstracted above were the only ones 
that had been received by the officers of the association 
up to the close of the business sessions on the third day 
of the convention. 

The election of officers for the ensuing year followed, 
and resulted in the choice of the following: 

President, Mr. Harvey Cockel, Columbus, O.; Vice-Presi- 
dents, Messrs. Joseph J. Pater, Hamilton, O.; Quince Wal- 
ling, Muncie, Ind.; Fred. Catlin, Flint, Mich.; Wm. H. 
Glore, Covington, Ky., and Clark Howles, Charleston, W. 
Va.; Secretary, Wm. Allen Veach, Newark, O.; Treasurer, 
Mr, Chas. E. Rowe, Dayton, O.; Executive Committee, 
Messrs. Jerry O'Shaughnessy, Columbus, 0.; Geo. Hor- 
nung, Newport, Ky., and C. W. Wiles, Delaware, 0.; 
Finance Committee, re-elected; Editor of Proceedings, Mr. 
Lehman B. Hoit, Cleveland, O. Evansville, Ind., was de- 
cided upon as the place in which to hold the next annual 
convention. 


After the business session was concluded the members 
listened to a paper by Mr. C. Monjeau, Middletown, O., 


*For the benefit of these 1,150 plants, we will state that 
we have learned from a source outside the paper in 
question that Mr. Hoggson, who, by the way, is a ‘‘syn- 
thetic chemist,’ says he has a process for preventing 
tastes and odors so simple that it can be applied by any- 
one who can row a boat 
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entitled “On What Nature Exacts as Due Disposal of Re- 
fuse,’ and following this the final adjournment was taken. 

During their stay in Columbus the members were given 
an exhibition by the Columbus Fire Department and visits 
were made to the various pumping stations about the city 


THE CANADIAN EXCURSION OF THE AMERICAN 
INSTITUTE OF MINING ENGINEERS. 
(Concluded from page 169.) 
The Thetford Asbestos Mines. 


To the mineralogist, asbestos is a fibrous variety o/ the 
mineral hornblende; but to the practical miner and to the 
manufacturer of asbestos products it is a far different ma- 


members of the Institute will answer for all the others 
except in minor details. It should be noted before pro- 
ceeding, however, that while the visit of the party was 
limited because of lack of time to the works of the com- 
pany just named the courtesies of the occasion were ex- 
tended jointly by this company, the King Bros. Co., and 
Johnson's Asbestos Co., all of which operate in this dis- 
trict The mining is carried on in open quarries, the 
quarry pit at Bell's mine being several acres in area and 
about 150 ft. deep. The serpentine is drilled and blasted 
and is conveyed to the surface by cableways and derricks. 
The first task is the separation of the asbestos-bearing 
rock from the barren rock and this is done by hand pick- 
ing. The portions containing asbestos are then conveyed 
to the cobbing house, where old men and boys knock off 


center of the sudden industrial activity 
sulted from the widely heralded plans o: 
Whitney, of Boston, Mass., to establish i: 
coal mining, coke making and steel manu, 
try of mammoth proportions to utilize the , 
coal and iron ore of northern Cape Bre: 
Newfoundland. Outwardly the place pres. 
upset appearance of a staid rural town 
chaotic struggle of adapting itself to a sy 
capital and population As a result of the 
dustrial activity it is stated that the ass 
of the town has increased nearly 200% wir) 
that the population has materially increase | 
a prospect of much larger growth when 
works and coke plant are put in operation 


terial, being a fibrous variety of serpentine rock. The ‘he long fibered asbestos from the serpentine. Generally date this growth it is planned by the city 
mineralogist calls the miner’s “fibrous serpentine,” CObbing is limited to veins from %-in. thick upward, the pend some $200,000 in the near future in , 
“chrysolite,"" and the miner retaliates by classing the separation of the asbestos carried by the thinner veins sary municipal improvements. Of this tota! 


mineralogist’s ‘fibrous hornblende’ as ‘‘bastard asbestos’’ 


being done mechanically. 


$75,000 will be expended in ealarging the w., 


when he markets that mineral. Since ‘‘fibrous horn- The mechanical separating process is a simple one. the same amount in bu‘iding a sewerage s, 
blende’’ has very little economic value while ‘fibrous ser- From the cobbing room the rock is deposited in chutes wi.l be spent for sidewalks and street ext: ae 
pentine’” has during late years become an article of great leading to a battery of rock breakers below. At Bell's in improving the fire department, and s27 
commercial importance, the miner’s nomenclature, how- mines gyratory breakers of the Gates’ type were employed  aitioaal school facilities. The municipal 

ever unwarranted it may be scientifically, has the im- and from them the coarser fragments pass to a set of town are tuanaged by a Mayor and Municipa| 


portant essential of general adoption and use to support 
it For all practical purposes, therefore, fibrous serpen- 
tine is asbestos and fibrous hornblende is not. 

Inasmuch as asbestos is fibrous serpentine, every deposit 
of the latter is a possible mining ground, and, as a matter 
of fact, there are very few exposures of serpentine rock 
which do not display more or Jess material of the fibrous 
variety. Somewhat strangely, however, only small areas 
of serpentine rock in only two countries, Italy and Oanada, 
are important producers of commercial asbestos. For 
this reason the prospect of an ocular study of practical 
asbestos mining operations at one of the richest deposits 
of this material in the world was a treat which the min- 
ing engineers and geologists of the party contemplated 
with unusual interest. Unfortunately the previous enter- 
tainments of the day had made the time remaining 60 
short that only the briefest examination of the mineral de- 
posits and of the mining operations being conducted was 
possible. However, the mines were 80 easily accessible to 
view and the mining operations so simple that a short time 
sufficed to permit a general knowledge of the work to be 
obtained by those who were energetic enough to make the 
necessary effort. 

It will aid to a better understanding of asbestos mining 
and of the Thetford asbestos deposits, perhaps, if we refer 
briefly first to the general character of the asbestos bear- 
ing serpentine rock outcrops of Canada in a general way. 
Broadly speaking, the productive area of asbestos serpen- 
tine in Canada is confined to a very small portion of the 
belt of this rock which extends from the Vermont line 
northeast to some distance beyond the Chaudiere River in 
the province of Quebec. Not all of this rock belt by any 
means is productive in asbestos; indeed, the productive 
areas are limited to four small districts located respect- 
ively in the vicinity of Thetford, of Black Lake and of 
Broughton stations on the Quebec Central Ry., and at 
Danville, on the Grand Trunk Ry. The deposits at Thet- 
ford were the first to be developed in 1877-9. Previous 
to this time practically all of the world’s supply of asbes- 
tos came from Italy. The superiority of the Canadian 
mineral over the Italian soon placed it ahead of the latter 
in the market, and now Italy imports far more asbestos 
from Canadian mines than it exports to the whole world. 
The superiority of the Canadian asbestos over the Italian 
lies largely in the ease with which its fibers can be 
separated. Altogether the Quebec mines produced about 


crushing rolls. From these rolls the crushed rock passes 
onto traveling belt picking tables, where boys standing 
alongside pick the fragments of barren rock off the belt 
and throw them to one side. The mineral-bearing frag- 
ments pass from the picking tables to cyclone pulverizers 
in which the final crushing is performed and where a 
current of air separates the light asbestos fiber from the 
heavier rock dust. At various points between these 
crushing and picking operations the material is screened, 
and finally the asbestos fiber is screened from the fine 
dust and finely broken fiber. The operation is a continu- 
ous one, the rock passing from the top floor downward 
through the various processes until the final product— 
commercial asbestos—is turned out at the ground floor. 
Except for the work of the boys at che picking tables the 
operation is a mechanical one throughout. 

The separated asbestos is divided into three grades for 
the market. The first grade comprises the long-fibered 
material which is separated by cobbing. The two other 
grades are similarly determined according to length ot 
fiber, color and freedom from foreign matter. The ma- 
terial not good enough to be included in any.of the three 
commercial grades, but which contains fiber, is called 
**was.e”’ and really constitutes a fourth grade. The sorted 
asbestos is packed in bags of 100 Ibs. capacity for the 
market. At the Thetford mines about two tons of com- 
mercial asbestos is obtained from every 100 tons of rock 
which is crushed. Altogether about 600 men are employed 
in the mining operations of the three companies working 
the deposits at Thetford. 

At the conclusion of their hasty round of the mines and 
works, the members of the party were assembled to par- 
take of the excellent dinner provided by their hosts of 
Thetford previous to speeding them on the remainder of 
the.r day's journey to Quebec. Mr. George R. Smith, 
Manager of Bell's Asbestos Co., acting as the representa- 
tive of the three companies, welcomed the guests in a 
neat speech, encouraging their exertions to dispose of the 
good things which heaped the tables before them. From 
dinner the party proceeded to the train, which landed the 
company, tired but enthusiastic, in Quebec at 11 o'clock. 
Here were found the western members of the Institute and 
the Canadian party who had previously arrived and who 
had provided an English supper of sandwiches and ale in 
the grill room of the Chateau Frontenac, where a number 
of the city’s officials and the Canadian Minister of Mining 
welcomed the American guests with brief addresses. 


8i8.i.g at present of seven members. The to 

on tue northern arm of Sydney Harbor, whi.) 
oc water sufficient to accommodate ocean ye- a 
size, and it forms the northern terminus of t); 
ial Ry., and is connected with Louispurg by 
& Louisburg Ry. 


The programme of sightseeing provided 
stitute’s party at Cape Breton included a vis 
steel plant of the Dominion Iron & Steel (co 
construction at Sydney and another to the m 
lieries of the Dominion Coal Co., with sey 
cursions in the way of purely pleasure trips 
alzo provided an optional excursion to New!, 
the Belle Isie iron mines from which the new 
are to draw their supply of iron ore. About 
of the party altogether took the Newfoundian i 

Dominion Iron & Steel Co.’s Plan: 

The work of the Dominion Iron & Stee) © 
Mr. Henry M. Whitney, of Boston, Mass., is ¢! 
and leading spirit, contemplates not only the « 
a modern steel plant at Sydney, but the manu: 
coke from the coal mines of the affiliated Dow, 
Co., the mining of iron ore at Belle Isle, Newfound 
400 miles by water from Sydney, and the opening of jy, 
stone quarries at Georges River, Cape Breton. Bach 
these co-ordinate enterprises will be described jn its »: 
place further on. Here attention will be confined | 
present to the coke plant and the steel plant a 

Coke Plant.—The new coke plant of the Dom 
& Steel Co. will consist when completed of eigh: 
each containing 50 Otto-Hoffman by-product coke ovens 
or, altogether, of 400 ovens, the total capacity of w! 
will be 1,600 tons of coke per day. The gas from ¢! 
ovens will be utilized in the company’s open-hearth 
naces, while the other by-products, ammonia and 
will be marketed. The plant is substantially a dup!i 
of the coke plant of the New England Gas & Coke Co. 
built by Mr. Whitney at Everett, a suburb of Boston, 
Mass., which has been in operation for some mouths, 
the same Cape Breton coal for the raw material which 
will be used at the Sydney plant. As proof of the cer- 
tain success of coke making from its Cape Hreton high 
sulphur coals, the new company points to the success of 
the Everett plant and to the fact that the Nova Scotia 
Steel Co. has used coke made from the same coal in its 


USiDg 


23,000 tons of asbestos in 1899, which was probably not Ferrona furnaces for a number of years. In this conue 
far short of 85% of the total production of the world. It Quebec. tion it will be interesting to quote from soe recen 
may be interesting to notice that the asbestos production To attempt to contribute here to the word pictures which analyses of washed coal slack from the Cape Breton mines 


of the United States for 1800 was about 900 tons. 
In the Canadian deposits the asbestos forms irregular 
veins in the serpentine, 


decorate the pages of the novelist and historian of the 
quaint old capital of Canada would be presumptuous. It 


and of the coke made therefrom by the Nova 
Steel Co.: 


varying from mere threads to js sufficient to say that the laggards were few in number Washed coal- soke— 
from 4 ins. to 6 ins. in thickness, but the greater part of which the bright sunshine of an almost perfect morning Hu we of Seam, Ash. wey oF are 
the highest grade is taken from veins which do not exceed greeted on the second day of the trip. Except for a ade eon tee, See GS 287 lls 2h 
ity ins. to 2 ins, in thickness. The fiber nearly always trolley car excursion around the city, the attendance on Harbor .... fas «61280~=«(28 
lies at right angles to the walis of tne veins. The normal which was left optional, the regular programme left the ne ee 
color of the asbestos in the veins is whitish, greenish or guests free to seek pleasure and instruction in their own 
yellowish, but occasionally the mineral is discolored by way; the citadel and fortifications, the Heights of Abra- illustrati . = h h h, ; les 
iron oxide, particularly in the surface veins. The veins ham, the convents and churches, the winding streets and ange sl agg eee ate ey llega 


themselves sometimes contain foreign matter which les- 
sens the value of the material, both because it cuts the 
fiber and because it is expensive to separate from the as- 
bestos. Formerly the very fine veins were regarded as 
valueless and were not worked, but in 1896-7 experiments 
made at the Danville mines showed that the material in 
these fine veins, when crushed, made an excellent sub- 
stitute for plaster, and the new article has since been put 
on the market under the name of asbestic and has become 
largely used, some 7,700 tons being manufactured in Can- 
ada in 1889. Taken all in all, the Thetford mines prob- 
ably produce asbestos which is more free from foreign 
matter than that from any of the other districts, besides 
producing a greater quantity of the mineral than any of 
the other Canadian deposits. 


quaint houses of the Lower Town, and the walk along 
Dufferin Terrace, with its magnificent prospect of the St. 
Lawrence and the rolling hills and blue mountains to the 
south and east, each drew its quota of visitors. In the 
afternoon the members assembled for a steamboat trip 
on the St. Lawrence River. The Government steamer 
“Druid’’ was placed at the disposal of the guests for this 
trip by the Canadian Minister of Marine and Fisheries, 
and visits were made to Montmorenci Falls and to various 
points of historical and scenic interest along the harbor 
front. At 8 o’clock in the evening the party boarded the 
special excursion train which had now been increased to 
eight cars, including a dining, baggage and servants’ sleep- 
ing cars and five Pullman sleeping cars for the members. 


brief quotation from a pamphlet which it has widely dis- 
tributed in Canada: 


At Everett the New England Gas & Coke Co *e!! gf 
about 
ss of 


sulphate of ammonia at 2% cts. per ib., and ¢: 
lbs. from a ton of Cape Breton coal in the pro 
ing. Assuming that only 28 Ibs. of sulphate 
will be obtained at Sydney, and that the sellin« | 
be only 1% cts. instead of 2% cts. per Ib. it wi 
cts. per ton of coal. The by-product ovens 
also obtain from a ton of Cape Breton coa! 
gallons of tar, which is sold at 2 cts. per gallo: 
5,000 cu. ft. of gas which is sold at 20 cts. pe 
At Sydney the surplus gas will be used in (): 
and it will be fair to estimate its value at 
natural gas in the most prolific natural gas dist 
United States, or 5 cts. per 1,000 ft. This w 
steel mill as cheap fuel as if it were located | 
gas district. It is calculated that the quantity 


The route taken was over the Intercolonial Ry. to Sydmey, duced at Sydnev will be somewhat less than 

ty The method of mining asbestos-bearing rock and of sep- Cape Breton, where the train arrived on the forenoon of 28 oe ae peg hs treated somewhat rey, t.. which 
4 arating the mineral from the barren rock is in a general Aug. 21. — “ary 1060 th will be  aglny oo te. of coal 
+ —e the same in all of the Canadian mines, so that a Sydney. The Eo of tar obtained will be about 10 P lons pert 
escription of the plant and operations witnessed at the The town of Sydney, Cape Breton, derives its chief in ‘Tht 

4 works of the Bell’s Asbestos Co., Ltd., at Thetford, by the terest because of the fact that its location has made it the Peg Biome rents ive aes: Ser 20 of i from each 
od ¥ 
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«) wi t less than 74 cts., while the cost of 
and by-products will only be 


‘mates, if they prove reliable, certainly present 
able figures. The construction and operation of 
Hoffman coke ovens are pretty well known, and 
- be described here. At the time the visit to the 
as made the several batteries of ovens were in 
stages of construction, some of them being prac- 
ompleted and others only just begun. The con- 
as far as could be seen, bore every evidence of 
- workmanship and materials. The contract price 
»jant is not known, but the preliminary estimates 
‘company placed it at $1,250,000, or a little over 
er oven, which is certainly a low figure. 
Plant.—The site of the steel plant is directly on 
Harbor and comprises 460 acres of land and some 
es of water. In a future issue we hope to give 
details of the plant and its equipment so that 
ly its more general features will be mentioned. 
summarized the plant will comprise blast furnaces 
»-hearth furnaces having a capacity of 1,400 tons 
per day, blooming mills, genera] machine shop and 
unloading pie.ss and wharves, aud all necessary 
‘ary buildings. The only part of the plant now com- 
and in operation is the machine snoop and foundry, 
is 6O x 480 ft. in plan. The blast furnace plaut, 
ing of four 350-ton furnaces, is next furthest 
ad\ 1; indeed, the company expresses the hope of 
one of the furnaces in blast early this fall—a very 
| possibility as the work appeared at the time it 
was ited. The other main buildings had not advanced 
he foundation work in any case. It may be noted 
pn pa g that this foundation work has been of a very 
-haracter and that concrete has been used almost 


oxciusively. 

a scala all of the construction materials and ma- 
chincry have been imported from the United States, al- 
none of it being optaimabie in the Province. Skilied 
.s also come trom the States and the ordinary lab- 
orers are for the most part inhabitants of Newfoundland. 
tractors for the blast furnaces are Riter & Conley, 
of vil.sourg, Pa., and the blowing engines are to be tur- 
by we P. Ailis Works, of Milwaukee. The 
tie-prick and cement used are ai8v imported, Dut much of 
the gueral structural steel work is being turnisued by 
the voumlion Briage Co. 

lp addition to the steel making plant proper, the works 
when completed will comprise e@aleusive raliway yards, 
waver-suppay and drainage systems, eiectric ligaung sys- 
tem, boardng and lodg.ng houses for employes, Duspitais, 
olives, Storage Douses, yards, etc. The water suppiy wil 
come sydney Kiver apout 5 miles irom the works, 
woere a dam is being conscructed and wili amount to 
galons per day. Apout 5 miles of maius will be 
incluced in system. Toe general layout 
of we works is aloag a comparatively uarrow area ot 
ground apoul two mules long, ioilowing the harbor tront. 
At one ead are the sMipping piers, touilowed by tie Diast 
furnace plant, open-heart Lurnaces, biooming mil, ma- 
chine suop and coke plant. Nearly 2U miles of railway 
tiack will be required to connect the Various parts OL the 
pant aud yards, 

The manager of the Dominion Iron & Steel Co., of which 
Mr. Henry M. Whitney is President, is Mr. A. J. Moxham, 
Assoc. M. Am. Soc. C. E., who will be remembered as hav- 
ing been President of the Lorain Steel Co., of Lorain, O., 
previous to its absorption by the Federal Steel Co., and also 
as Having lov Mauy years wilu Mr. Lom 
L. Johnson in the Johnson Co., with extensive works at 
Johnstown, Pa., for the manufacture of street railway 
rails, switches and track supplies. In behalf of Mr. Whit- 
ney aud the company, Mr. Moxham formally welcomed the 
visitors at a luncheon spread in one of the large em- 
ployee’s G.ning halls, After luncheon the visit to the 
works, which had begun at the coke plant, was continued 
by a visit to the blast furnace plant and shipping piers, 
the party returning to Sydney at 4.15 o’clock in the 
afternoon. 

in the evening a joint meeting of the American Institute 
of Mining Engineers, the Canadian Mining Institute and 
the Mining Society of Nova Scotia was held at the Sydney 
Rink. The visitors were welcomed to Sydney in a short 
address by Mayor Crowe, to which responses were made 
by Mr. James Douglass, President of the American lu- 
stitute; Mr. Chas. Fergie, President of the Canadian In- 
stitute; Secretary R. W. Raymond and others. It was also 
announced that the programme of the next day would in- 
clude an excursion to the shippiag piers, collieries and coal- 
washing plant of the Dominion Coal Co., and to the ruins 
of old Louisburg. Previous to resuming the record of the 
excursion, however, & brief description.of the Belle Isle 
iron ore mines, which were visited by some of the party 
later during the excursion, will be given. 


Belle Isle Iron Mines. 


Bele Isle, or Bell Island as it is more generally named 
by the atlases, lies off the northern coast of Newfound- 
land, about 400 miles by water from Sydney, and is about 
vies long and 2 miles wide. It derives particular im- 
portance from the fact that it will provide the principal 
supp_y of ore for the works of the Dominion Iron & Steel 
Co. There are in all five beds of ore exposed in the cliffs 


most 


labor 


Th 


upon the northern side of the island, but three of these 
extend over so small an crea and are so thin that they 
are of little commercial value. Tie other two are known 
as the upper and lower beds; the former, which is estimated 
to contain 6,000,000 tons, being still owned by the Nova 
Scotia Steel Co., which sold the lower bed containing 
28,000,000 tons to the Dominion Iron & Stee] Co. for 
>1,uvu,0u0, Both beds have the same peculiar formation, 
a closely packed mass of rectangular blocks of red hema- 
tite varying in size from 14% x 2 x 4 ins. to blocks as large 
as fire bricks. The bulk of the mass consists of blocks 
about 2x 2x 4 ins. The lines of cleavage between the 
blocks are strongly marked end it is only necessary to 
shake them apart by light blasts to put the ore in shape 
to be handled by shovels. The lower bed, which is owned 
by the Dominion Iron & Steel Co., outcrops on the ocean 
cliff for a length along the shore line of about 34% miles. 
It is expected that the mining can be done by open cut for 
a distance of 2uv ft. into the cliff tor this entire length of 
exposule, giving about 3,0UU,U0U tons of ore. When this is 
muned out the work will be carried underground with 
natural drainage, and when the shore deposits are wholly 
exbausied it is confidently expected that the veius can be 
followed under the sea as are the coal seams of the Do- 
minion Coal Co. at present, 

The ore is shipped trom the south side of the island, 
Whicn is sheitered trom the northerly winds and where the 
water is deep and free from rocks and shoals. The bay is 
navigable tor from eight to nine months of the year. The 
luine 18 Conuected with a loading pier extending out into 
the bay by a double track tramway of 2 ft. gage, operated 
by au endless wire rope The pier as it now stands is JU 
it. high and is constructed of southern pine trestie-work 
resting on piles and protected by cribs tilled with stone. 
ihere are ten pockets of 2UU tons capacity, each al a 
height sullicient to discharge into vessels by gravity. ‘The 
cais from the mine run out onto this pier and dump au- 
lOmaticaily into the pockets. It is stated that with the 
present facilities 2,00U tons of ore can be shipped daily 
liom this pier. 

At the present time Beli Island ore is being shipped 
regulaily to we furnaces of the Nova Scotia Steei Co., and 
some shipments have also been made for export. Accord- 
ing (O ie estimates made by the Dominion lron & Steel 
Co., ihe cost of muning Lhe ore aud loading ut on the ves- 
Is 2v LO SU CLS, per ton. Tiese Dgures are said 
lo oe Dased upon the suipments of Loas made so 
far, and it Das to be remelmoered, thereiove, that they re- 
lace tO Open mining on tHe Suriace outcrops. Waoen the 
mining is Carried unuerground and uitimacely under tne 
Seca, Suould toils prove piaccicabie, the cost will of course 
mace.iaily increase over these figures. 

Waile toe Dominion lron & Steei Co. will depend for the 
buik of its ore suppiy upon the Bell Island mines, it also 
Owus mines at Sauuiago, Cuba, trom waich it can draw 
ore. Its promoters, moreover, do not hesitate to assert 
iuat, Wita Lue DewW.y opened Canadian Canal system giving 
thiougao water transportation to syduey, ore fiom the Lake 
Superios mines Can be laid down at the furnaces al a cost 
low euougi to permit the works to compete in price of pig 
irou and steel for foreign consumption with American 
works. it wiil be interesung to note at this point that the 
Lual DY US.Ng OFe cXCiusivVely Irom tue 
Bei isiand mines, Dy MaNuiacuring its own coke trom 
coal suppiied by its own mines, it Can turn out pig iron at 
per ton and steel Diilets for about $1U.00 per ton. 
‘Vhe pig iron cost in detail is itemized as [foilows: 


Laoor, repairs and incidentals. 
Total cost of pig iron per ton....... Serre 


These figures do not take into account the bounty on 
pig iron production which the Canadian Government has 
recentiy extended to 1907 on a sliding scale and which now 
amounts to about $3 per ton. 


Dominion Coal Co. 


The excursion provided by the Institute party’s Sydney 
hosts for Aug. 22 comprised visits to the shipping piers, 
collieries and coal-washed plant of the Dominion Coal Co., 
with a side trip by water to the ruins of old Louisburg. 
Before describing the particular works visited in detail it 
will aid to a somewhat clearer understanding of the de- 
velopments which have been undertaken if a brief sum- 
mary is given first of the several coal deposits of Nova 
Scotia, 

Nova Scotia Coal Deposits.—The coal fields of Nova 
Scotia are, broadly speaking, three in number and are 
known respectively as the Cape Breton, the Pictou and the 
Cumberland fields. The Cape Breton fields comprise four 
large and comparatively distinct areas, of which only 
one, the Sydney field, is now worked; this alone will be 
described further. The area of the Sydney coal flelds has 
been estimated as 200 square miles, to which must be 
added an immense but unknown area of submarine seams. 
The total number of seams in the productive measures is 
24, of which six are 3 ft. or upwards in thickness. The 
seams are very regular. have but a slight dip and are con- 
veniently disposed for mining. The coal is of the soft 
bituminous variety, the various seams running in analysis 
about as follows: 


Per cent. 
Volutile matter.... to 38 


Some analysis of slack from these seams and of the coke 
made from it are given above in the previous description 
of the coke plant of the Dominion Iron & Steel Co. 

The Pictou coal fields lie about 12 miles inland from 
Pictou Harbor, and cover an area of about 22 square miles. 
Geologically considered, the field is of intricate structure, 
there being frequent faults and the seams having a heavy 
and constantly changing dip. It is divided into three 
districts, the Albion, Westville and Vale. At Albion the 
scams worked are the Main 3S ft. thick, the Deep 22 to 40 
f\. thick, the Third 10 to 13 ft. thick, and the McGregor 
13 to 20 ft. thick, all occurring in some 500 ft. of strata 
with over 1,000 ft. of overlying shale. At Westville only 
one seam, the Acadia, 20 ft. thick, is worked. At Vale 
the several seams worked are 6 and & ft. thick, the thicket 
seams being the deeper ones. The coal from the Pictou 
fields is comparatively high in ash, but low in sulphur. 
It makes good coke. With one exception the seams are 
gaseous. The Cumberland coal field lies adjacent to 
Chignecto Bay. Only a portion of the field has been 
worked on a 6-ft. seam, the total output being about 
SU,UUU tous annually. 

General.—The mines of the Dominion Coal Co. are in the 
Sydney distiict, where the company owns 100 square miies 
of coal leases. The leases run for yy years, the Maximum 
royalty being 124% cts. per ton to the Nova Scotia govern- 
ment. The aggregate thickness of the workabie coal is 
3U ft. in known seams. Including both land and water 
leases the company estimatcs that J,U0U,0U0,000 tons of 
workable coal are available. As has been stated already, 
Mr. Henry M. Whitney, of Boston, Mass., is Pres.deut of 
the company. The Canadiaa offices are at Glace Bay, a 
few miles from Sydney and about in the center of the 
mining distiict. Besides the mining property and piant 
prop.r, the company controls the Syduey & Louisburg Ky., 
exteuding irom Sydney to Louisburg and having 4U miies 
of main i.ne track. The road is excellently constructed 
and equipped. The steepest grade against the loaded 
traffic is U.S% Compensated tor curvaiure and the sharpest 
curve is 4°. The track is laid with SU-ib. steel raii and 
is sloue ballasied. Ali biidges are of iron wita masoury 
Substiucture. ‘Lhe roliing stuck cunsisis of ly luco.wolives, 
vV steel Cars of jos. Capacily, woodeu cars of 
tous capacity, 3LU wooden cars of 10 tons capacity and ov 
cars each with two shipping buckets of 5 tons capacity 
each. The locomotives weigo from SV to 120 tons. 

Shipping Piers.—The shipping piers of the company are 
located at Sydney and at Lou.sbuig, the two termini of 
the railway. At Sydney there are two piers known as 
International Piers No. 1 aud No. 2. Pier No. 1 exteuds 
beyond and is 27 ft. nigh above high waier ma.k. Ic 
Caries two Outside tracks tor loaded cars and tue cars 
dump direct by chutes to the holds of vesseis. When 
unloaded the cars are switched by means of a radial tabie 
to a middie track. Ludlow towers aud buckes are a.so 
empicyed tor uuloadiug cais. The Capacity of the pier is 
1¥,uuu lous every 24 hours. Pier No. 2 extends 
beyond and is 3/ ft. 1U ins. hign above high water mark. 
It carries a doubie track from which toe cars unioad 
direcily invo the vessels by chutes. The empty cars are 
run by gravity to a drop table at the end of the pier, 
which works automatically, dropping the cars to a low 
level track directly below the upper tracks, whence they 
run by gravity to the assembly yards. The pier is built of 
South Caro.ina yellow pine, on creosoted piles, and is pro- 
tected by creosoted timber crios at intervais of 100 ft. 
This pier was built in 1s5¥8 and has a capacity of 1u,000 
tons in 24 hours. The pier at Louisburg is constructed 
exactly like pier No, 2. A Robins belt conveyor and siack 
pockets are now being added which it is expected will 
increase the shipping capaciiy at least 3U%. At Louis- 
burg there is also a low-level pier 1,300 ft. long and 30 
ft. wide laid with double track to handle miscellaneous 
freight. 

Reserve Colliery.—At this colliery the ‘‘Phalen”’ seam, 8 
ft. thick with a dip of 1 to 12, is mined by the room and 
pillar method,using partly punching machines and partly 
hand labor. There are three slopes, viz.,French slope 5,0u0 
ft. long, main slope 0,600 ft. long and south slope 1,600 
ft. long. The haulage is by endless l-in. rope operated by 
22 x 42-in. engines. The workings are ventilated by a 
15-ft. Chandler fan operated by a 16 x 18-in. engine. The 
bankhead is of wood with shaking and knocking screens 
and picking belts. Power is supplied by four Babcock & 
Wilcox boilers, two of 318 HP., and two of 212 HP., and 
by two ordinary tubular boilers. The monthly output of 
the co.liery is 65,000 gross tons. 

International Coliiery.—At this colliery the ‘‘Harbor’’ 
seam, 6 [t. thick with a dip of 1 in 12, is mined by the 
room and pillar method, using hand picks. Haulage in 
the mine is done by endless rope 1 in. in diameter operated 
by an 15 x St-in. engine. The shaft is W ft. deep, 14 ft. 
long and 6 ft. wide, divided into three compartments. The 
hois.ing is done by two 17 x 42-in. eng.nes, using a 1%- 
in. rope. The mine is ventilated by an S-ft. Murphy fan 
operated by a ¥ x 12-in. engine. The bankheads are of 
wood with transfer track for mine cars and ordinary 
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gradient screens. Power is supplied by one 212-HP. and 
one 318-HP. Babcock #& Wilcox boilers and one 7 x 30-ft. 
Lancashire boiler. The monthly output of the colliery is 
25,000 gross tons. 

Dominion No. 1 Colliery.—At this colliery the “‘Phalen”’ 
seam, 8 ft thick with a dip of 1 in 14, is mined by the 
pillar and room method, using puncher machines driven by 
compressed air. Hauling in the mine is done by 1-ia. 
rope operated by two 18 x 36-in. engines at a speed of 3 
miies per hour. The shaft is 157 ft. deep, 24 ft. long and 
10% ft. wide and is divided into four compartments. The 
coal is hoisted by two 20 x 54-in. engines, using a 1%-in. 
rope. The workings are ventilated by one 12-ft. and one 
8-ft. Murphy fans operated by a 11 x 16-in. engine. Air is 
supplied by three Logersoll compound Corliss compressors, 
z2-in. air, 22-in. and 36-in. steam and 42-in. stroke. The 
bankbeads are of steel aod are fitted with shaking and 
knocking screens and picking tables. Power is supplied 
by five Babcock & Wilcox boilers, three of 212 HP., and 
two of 318 HP., making a total of 1,700 HP. The boilers 
are operated by mechanical draft. The output of the col- 
liery is 00,U00 gross tons per month. 

Dominion No. 2 Colliery.—At the time of the visit work 
was in progress sinking the shafts for this new colliery. 
The coal suait as pianoed will be 37 x 11 tt. for IL. to 
the “iarvor’’ seam, and thence Z1x il ft. tor ow ft. 
further to the “‘kuaien” seam. The air, pumping and 
main soait will be x 11 ft. deep to the “raoalen”’ 
seam. Tbe coal shait wili have two comparcments for 
each seam and be capable of a total output of gross 
wus per day. Hauiing in the mines will be done by eiec- 
trig motors. The bamaneads will be of steel it. high. 
machinery now beimg built will consist of four 
HP. Bavocock & Wilcox boilers, two 34 x 45-in. bowing 
engines, one fan and two singie engines, fan 12 ft. dia- 
mever, eugives 4Ux 42 ins.; two dupiex compound com- 
pressurs, pressure steam ins., air ins., low 
pressuie steam 07 ins., air Oi ins., stroke WO ins. On the 
Gay ol the visit the coal shat struck the ‘Harbor’ seam 
at a depih of 400 ft 

Dowinion No. Colliery.—At this colliery the ‘‘Phalen”’ 
seam, 8 ft. thick with a dip of 1 in 14, is mined by the 
room and pillar method, using puncher macnines driven 
by compressed air. ‘The coai is hauled overground to 
Dominion No. 4 Colliery bankbead, a distance of one 
mile. Hauling in the mine is done by a 24 x O4-in. en- 
gine, operauiag a l-in. wire rope. The workings are ven- 
tilated by a 6 ft. Murphy fan. The compressor piant con- 
sists of one Rand 1s x 20 x compressor, and a dupiex 
compound compressor built by Wigan in Kngiand of the 
dimensious: low pressure steam, vi ius., air ol 
ins.; pressure sieam ins., aid ins.; stroke ins, 

Dominion No. 4 Colliery.—At Unis colliery the “‘Kmery”’ 
seam, O ft. thick with a dip of 1 in 10, is mined by the 
room and pillar method, using puncher machines. The 
hauling in the mine is done by eudiess 1l-in. rope, operated 
by a 24x 54-in. engine, Steam is supplied by two Babcock 
& Wilcox boilers, aggregating 624 HP., operated by me- 
chanical draft. The workings are ventilated by an 5-{t. 
champion fan. The compressor plant consists of two small 
18 x 2U x 30-in. Rand machines. The bankheads are of 
wood, and contain knocking screens, air tipples and pick- 
ing belts, operated by a rope drive from an 18 x 36-in. en- 
gine. 

Caledonia Colliery.—At this colliery the ‘‘Phalen’’ seam, 
8 {t. thick with a dip of 1 in 14, is worked by the room 
and pillar method, partly by band and partly by puncher 
type of coal cutting machines. The hauling in the mine is 
done by 1l-in. endiess wire rope, driven by a 23x 42-in. 
engine, there being about 12 miles of rope on the engine, 
Hoisting is done by a 1%-in. rope, operated by 20 x 45-in. 
engines, the draft being 152 ft. deep, 17 ft. long and 11 ft. 
wide, divided into three compartments. The compressed 
air is supplied by a Rand compound compressor with 
22x 48x 60-in. steam and air ends. Ventilation is af- 
forded by one 12-ft. Murphy and one 15-ft. Dixon fans. 
The bankhead is of steel and has shaking and knocking 
screens and picking table. Power is supplied by five 212- 
HP. Babcock & Wilcox boilers. The monthly output of the 
colliery is 58,000 gross tons. 

Coal Washing Plant.—The coa) washing plant consists 
of two Robinson-Ramsey coal washers, with a combined 
capacity of 2,000 tons of washed coal per day, one built in 
1807 and the other in 1900. The siack coal is brought 
trom the mine in cars and dumped into bins under the 
track, having a storage capacity of 1,200 tons, and from 
which it is drawn by two cable conveyors to the center oi 
the bins. From here it is elevated to the top of the wash- 
house and divided between the two washers. An average 
of 41% of the contained ash and 28% of the sulphur is 
removed by the washing. Coming from the washers the 
coal is carried over screens and the water drained into 
sludge tanks, from which it is pumped by four pulso- 
meters of 1,000 gallons capacity per minute, and is used 
over and over again. After passing over the screens the 
coal falls into another elevator, which takes it to the 
washed coal storage bin, holding 1,800 tons, and from here 
it is trapped back into the cars. Power is furnished by 
four 5x 14-ft. return tubular boilers, and the water is 
piped from a jake 3,000 ft. from the plant. 

In describing the company’s mines and their equipment, 
considerable attention has been given to minor detaiis 
which ordinarily eall for little consideration. The purpose 


of this has been to show somewhat exactly the physical 
condition in which these properties are at present to pro- 
duce coal in competition with the coal mines of the United 


States. 
Old Louisburg. 

At the conclusion of the trip to the collieries the visitors 
were taken by one of the company’s tugboats to old Louis- 
burg, where a couple of hours were spent most enjoyably 
in loitering around the ruins and in recailing such scraps 
of history as were yet remembered concerning the check- 
ered career of this famous old French fortress. A monu- 
ment erected by the Society of the Colonial Wars, one or 
two fishermen’s houses, and flattened heaps of masonry, 
with here and there a few remaining arches of old bomb- 
proofs rising out of the grass-grown earthworks, are all 
that remain to recall the strongly fortified settlement of 
3,000 people which was twice wrested from France in her 
disastrous colonial wars with England in North America. 


Bras d’Or Lakes. 


On the morning of Aug. 23 the visitors took leave of 
their Sydney hosts, who had arranged that the first part 
of the return trip should be by steamer through the beau- 
tiful Bras d'Or iakes as far as Grand Narrows, where the 
train would ve Wailiug lo take the party Wwe Dext stage of 
its trip to New Giasgow. ‘ihe day was a beautifuily clear 
one, Wilh bracing aumospoere whica called for overcoats 
and wraps, apd sup waich tae water and tne 
bordering Biiitops with a color that made it easy to under- 
stand ine oid Breton Nsbermen had caiied this iniand 
sea the Arm of Goid. it was Nova Scotia scenery. Lake 
George, the higniands of the Hudson, Lake Seneca and te 
rocky shores oi Lake Superior were caiied up by one and 
anotoer 1p illustration, but it was none of these, and yet 
sometuing of each. Certainly po more beauutul gateway 
could Bave been selected by our Syduey hosts by waich to 
speed our partiug trom their hospitapie city. Toe boat 
arrived at Grand Narrows in the aiternoon, where the 
parcy resumed its special train, which arrived in New 
Giasgow during the night. 

New Glasgow. 

At New Glasgow the party was met by members of the 
local committee, headed by Mr. Graham Fraser, Vice-Presi- 
dent of the Nova Scotia Steei Co., and Mr. Caaries Fergie, 
Manager of the Iniercolonial Coal Co. In good Scotch 
fasuion, the hospitalities began early. At ¥ o'clock a 
Special train a poruuon Of ihe paily to the collieries 
Of we inverco.oniai Coal Co., at Westville, woere an 
Specuon Of Lue Was Made and luncaeon taken at the 
beauuiui home of Mr. Fergie. The intercoioniai is one of 
the priucipal mines of the Pictou coal district, and is weil 
equipped with compressed air underground aaulage and 
pumping, aod modern coiliery appliances and macainery. 
For we portion of the party which did not visit the mines, 
@ Carriage ride around the city of New Glasgow and to tue 
top of Fraser Mountain was provided. At 12 o'clock noon 
the lustitute’s special train was again boarded for a trip 
to the works of the Nova Scotia steel Co., and Pictou, 
where an excursion was arranged for around Pictou lsiand 
and ski:ting the coasts of Prince Edward Isiand and the 
mainland. 


Nova Scotia Steel Co. 


The works of the Nova Scotia Steel Co. are of particular 
interest, as being the only steel works of much importance 
operating in Nova Scotia on Newfoundland ores from 
Bell lsiand. The blast furnace is located at Ferrona and 
is connected with the steamer line from Bell Island land- 
ing, at Pictou Point, with the limestone quarries, and with 
the Intercolonial Ry. by the company's own railway, 13 
miles long. The furnace is 65 ft. high, 15 ft. diameter at 
bosh and 94% ft. diameter at the crucible. It has eight 
tuyeres and two cinder notches; there are two down 
carriers, one carrying gas to the hot biast stoves and the 
other leading to the boilers. There are three hot biast 
stoves of the three-press Massick & Crooke type, each 
stove being 164% ft. in diameter inside the shell and 60 ft. 
high. The two blowing engines have 36-in. steam cylin- 
ders, 84-in. air cylinders and 4-ft. stroke. Steam is gen- 
erated by a battery of eight tubular boilers set in pairs, 
working at 100 lbs. pressure. The boilers are 6x 20 ft., 
with 52 4%-in. tubes. The fuel used is waste gas from the 
furnace, the draft being produced by a steel chimney 
7% x 125 ft. The water is pumped to a 10x 80-ft. stand- 
pipe, from which it is delivered. The engine house is of 
brick, 35 x 60 ft., the casting house is of steel, 50 x 153 ft., 
and there are ore sheds, hoists, scales, etc. 

Coal Washing Plant.—The coal for coking has to be 
washed, and in 1892 the company erected a coal washing 
plant, which was the first ever erected in Canada. At this 
plant the coal is elevated and screened and the large coal 
crushed, the resulting fine coal being separated into three 
sizes, as follows: 0 to %-in., % to %-in., and \% to %-in. 
The coal is washed in two-compartment feldspar jigs ar- 
ranged with variable stroke. The washed coal is removed 
by elevation to a storage tower, and the refuse is taken to 
the dumps. The water used is raised by a centrifugal 
pump, and after performing its round of work returns 
again to the pump. The entire plant works automatically. 
The coal washed contains from 17 to 35% of ash and 24% 
of sulphur, and the washed coal contains on an average 
10% of ash and 1.35% of sulphur. The total capacity of 
the plant fs 300 tons of washed coal per 10 hours. The 


average cost of washing, winter and summer A 
per ton. 

Coking Plant.—The coking plant is located 
coal washing plant, and comprises 54 retort co) 
the Bernard or improved Copee type, and of 
ing dimensions: Length, 33 ft.; height, 6% 
medium width, 23% ins. Each oven is charged ‘ 
7 tons of washed coal, all below %-in., ever, ; 
hours; the coal yields 73% or 74% coke. The - se 
of the 54 ovens is from 115 to 120 tons of . 
hours, all of which is used in the company’s bi. xj 

Ore Deposits.—Besides the ore from its Bel! |< 
the company uses brown and red hematite or. 
mines along the East River, which are con: 
the furnace by the short railway line previ. 
tioned. The output of these mines is about 4,(\» 
month. The ore contains considerable clay, 
be removed by wasting. The wasner used |. 
revolving drum with inclined interior piadcs 
which work tne ore from the large to the sma! es 
water enters this drum at the small end, wasuin. 
from the ore, which it meets in its descent, au 
ing it by spouts which lead to a setting pou od 
is discharged trom the small end of the drum .. ’ 
and irom thence into cars. 

Steel Works.—ibe company’s steel plant is 
New Glasgow and is connected by its railway wits 
naces, Coning plant, etc., previousiy desc:ived, 
comprises two 2U-ton and one Siemens 
which are served by one Chapline chree-cyiinu. 
sieam ciane having @ Clear span of OW There 
gas and five reverberatory heating furnaces, | 
contains a 26-in. cogging mill, with train of liye ; 
hydraulic ingot manipuiators; heavy vertical 
with live roils; one 2U-in. piate miil; one 1b-in 
12-in. bar milis; one ¥-in. guide mull. Tue torge 
tains one d-ton and severai smalier steam 
jo-ton crane. The saop contains, 
tools, BU-in. sioller; radial drill, win 
Spiudles and five smalier drilis; and nine lathes, oy ; 
which wili take 50 ins. over the carriage, 8 x luv ic. the 
gap and 37 ft. between centers. The output of tie pliant ig 
1oV tous of steel ingots per day, which are work i 
forgings, plates, bars and merchant sieei. 

New Glasgow and “New Scotland.’ 

The fine weather of the previous day’s sail down (uc 
Bras had continued with tne Institute's pariy, aus 
when the trim little steamer drew up to te siee: com 
pany s whart to treat the excursionists to anotuer Slimpse 
of Nova Scotla’s isiand and coast scenery tuere wWeie iew 
too ured or indiilereut to Basten apoard. Here our 
were “at Dome’ with weir Wives and dauguteis 
them, and certainly no more courteous aud gracivus Los) 
tality Of the kind toat comes trom joy in the guesi aud Lis 
pleasure Was ever extended to a iriemd by iiese 
Scotch men and women to their visitors of a day. Lt was 
a “gathering of the cians,’’ as one of the members 
marked, and indeed the names which were beard wien 
introductions could be made and acquaiuiance gus— 
Fraser, Graham, Campbell, Douglas, MacVonaid, Ma- 
kenzie, Macintosh; covenanter and king’s man—wade tue 
Statement seem more a truth than a joke; and wien ou 
the homeward sail our hosts—men and womenu—gaiuered 
on the after-deck and sang one after another the vaiiads 
of old Scotland, with the sun shining asiani ou the waters 
aud turning the abrupt headiands into masses 
shadow, it needed no more to show that Nova Scot, in 
this little community, at least, was in verity a “New scot- 
land.’’ 


i 


ada 


Up 


Halifax. 


The Institute’s special train arrived in Halifax ov the 
morning of Aug. 25, where the program called for « stay 
of four days. On Monday, Aug. 27, a short meeting ©! the 
members was held at the Halifax Hotel, at which Mr. R. 
W. Raymond, the Secretary of the Institute, read by title 
a list of some 2) papers which have been accepted tor 
pubscation in the Institute's Proceedings. Mayor W. 
Stuart, of Truro, also read a short paper describviug the 
gold mines of Nova Scotia and the methods of wo:king 
them. This paper was briefly discussed by Dr. BH. Uiipia, 
Inspector of Mines for Nova Scotia. Secretary Kuymoud 
then anounced that the next meeting of the Insiituie would 
be held in Richmond, Va., in February, 1001, and (ia: the 
following meeting would probably be held during ii ‘ol- 
lowing October in the City of Mexico, in connection w.iba 
special excursion trip through that country. 

Ou Tuesday, Aug. 28, the party visited the gold wines 
at Waverly, near Halifax, where a modern tW-stau) mill 
has recently been erected to handle the low grade quarts 
ores of that vicinity. Luncheon was served at the 1 nes. 
The remaining period of the stay at Halifax was s)°.' in 


excursions around the city and harbor, visiting the © ‘(ish 
warships, the public gardens, the garrison chur. «aud 
other places of interest. On Wednesday, Aug. —) the 
party started on its return trip to Quebec, wher: | ar- 
rived, with the exception of about 25 members, » 9 45 


embarked at Truro for an excursion through Ne ind- 
land, on the morning of the 30th. At Quebec t) arly 
disbanded as an excursion party, the members 
for home by various routes during the day. Thos: » the 
original New York party who returned directly 
rived in New York city on Aug. $1. 
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FIG. 12. PROFILE AND SECTIONS OF WASTE CHANNEL. 
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